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OJOBPEHO

[IpeaMeTHO-UMKIIOBOM
(MeToaMYeCKOM) KOMHUCCUEN
WH(OPMAITMOHHBIX TEXHOJIOTHI
[Ipencenarens

FO.1. KynukoBa

Pazpabotuuk: TpethsikoBa E.B.

AktyanuzupoBano: [loneraera B.A

PaGouass mporpamMma npogeccHOHaIbHOTO MOAYJS pa3paboTaHa Ha OCHOBE
denepaibHOTO TOCYAAPCTBEHHOIO0 CTaHAApTa CcpefaHero  MpodecCHOHAIBHOTO
00pa3oBaHuUsI 10 CIIEIAAILHOCTH 09.02.06 CeteBoe u CHUCTEMHOE
aIMUHUCTPUPOBAHKUE, YTBEPKICHHOIO TMPUKA30M MUHUCTEPCTBA MPOCBEIICHUS
Poccutickoit @enepamuu ot 10 urosst 2023 1. Ne 519.

PaGouas mporpamMmma paspaboTaHa B COOTBETCTBUM C METOJWYECKUMU
pekoMeHaanusIMu U 1mabsonoM, ytBepxkaeHHOM B ['BIIOY  «IloBomkckuii
rOCYyAapCTBEHHBIN KOJUIEIH).

ConepxaHue MpOrpaMMbl peaiu3yercsi B MPOIECCE OCBOEHUS CTYJECHTaMHU
MpOTrpaMMbl MOJATOTOBKH CIENUAIMCTOB CPEAHETO 3BeHa 1o cnennanbHoct 09.02.06
CereBoe u CHCTEMHOE aIMUHUCTPHUPOBAHUE.
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COJEPKAHUE

OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT' PAMMABI
IMPO®ECCHUOHAJIBHOI'O MOJAYJIA

CTPYKTYPA U COAEPKAHUE ITPOPECCHUOHAJIBHOI'O MOAYJIA
YCJIOBUSA PEAJIM3ALIUU TPOPECCUOHAJBHOI'O MOAYJIA
KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
IMPO®ECCHUOHAJIBHOI'O MOJAYJIA



1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOI'PAMMBI
HNPOPECCHUOHAJBHOT'O MOAYJA
«IIM.03 Dkcmiryatanus 00bEKTOB ceTeBO HHPPACTPYKTYPbD»

1.1. ObaacTh NpUMeHEeHHUsI TPOrPAMMBI

Pabouas mporpamma mpodeccuoHambHoro moaynis (manee mnporpamma [IM) —
SBIISIETCS YaCThIO TPOTPAMMBI TIOJATOTOBKM CIEIHMATUCTOB CPETHETO 3BEHA II0
cneruansHoctn CIIO 09.02.07 HubopManmoHHbIE CHUCTEMBI M MPOrPaMMUPOBAHHE
6a30Boi MOATOTOBKH, pa3padoranHoil B ' BIIOY «IIT'K».

Pabouas mporpamma mpodeccHOHATBEHOTO MOIYJISI MOXKET OBITh MCIOJb30BaHa B
JOTIOJTHUTENBHOM — MPO(EeCcCUOHATBLHOM  O0pa30oBaHUM M B MPOQPECCHOHATBLHON
NOJATOTOBKE, B IMporpaMMax IMOBBIIIEHUS KBadu(UKAIMM U TEPEernoJroTOBKH IO
JOJKHOCTSIM CITyKaIIHX.

Pabouas nporpamma npogecCHOHaIBHOTO MOIYJISl MOXKET ObITh MCIOJIb30BaHA Ha
OYHOM U 3204HOM (opMax 0O0ydeHHs.

1.2 Heab u miiaHupyemble pe3yaibTAThl 0CBOEHHS MPO(ecCHOHATBHOI0 MOIYJIs

B pesynbrare usyueHus: npodeccuoHaIbHOIO MOAYISI 00y4YaroIuXcsl JOKEH OCBOMTh OCHOBHOM
BUJ| JCSITEILHOCTH DKCIUTyaTalusi 00bEKTOB CETEBOW MHPPACTPYKTYPHI U COOTBETCTBYIOIIHE €My
oO11re KOMIIETEHIIH, U ITpodeccnoHabHble KOMITETEHIUH:

1.1.1. Tlepedenn oOmMX KOMneTeHuHﬁl
Kon HanmMeHoBanue 00X KOMIIETEHIINA

OK 01 | Bribupats criocoOb! pemeHus 3a1a4 npohecCHOHATbHON AEATEIbHOCTH
IPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 | OCYyLeCTBIsTS MOKUCK, aHANN3 ¥ HHTEPIPETALIMIO HHOPMALHHI, HEOOXOAMMOI JULs
BBITIOJTHEHUS 33124 IPO(ECCHOHATBHON eI TETbHOCTH

OK 03 | [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U TUYHOCTHOE
pa3BUTHE

OK 04 | PaGorarh B KOJUIEKTHBE M KOMaH e, 3 (PEeKTUBHO B3aMMOIEHCTBOBATH C KOJIJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU

OK 05 | OcymiecTBasiTh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIUIO HA TOCYAapCTBEHHOM SI3bIKE C
Y4ETOM OCOOECHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06 [IposBAATH rpa’kJaHCKO-MIATPUOTHUECKYIO MO3ULUIO, TIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAIUITMOHHBIX O0IIEYEIIOBEUECKUX IEHHOCTEH, TPUMEHSITh
CTaHJApThl aHTUKOPPYIMLUOHHOTO TOBEACHUS

OK 07 | ConeicTBoBaTE COXPAHCHNIO OKPYIKAIOIICH CPEIBI, pecypcocoepexkennio, 3 HEeKTHUBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYaLUsAX

OK 08 | Mcnonb3oBaTh cpenactBa (U3MUECKON KyJIbTYypbl Al COXpPaHEHHs] M YKPEIUICHUS
3I0POBbSI B Tporecce Npo(ecCHOHANBHON  AEATENBHOCTH W TIOJICPIKAHHS
HE00X0AUMOT0 YPOBHA (PU3MUYECKON TTOATOTOBICHHOCTH




OK 09 | Mcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B MPO(EeCcCHOHAIBHOM 1eATeNbHOCTH

1.1.2. [lepeuenn npodeccuoHaTbHBIX KOMIIETCHITHI

1
B manHOM monipasene yKa3bsIBalOTCS TOJNBKO T€ KOMIIETCHIINH, KOMopble pOpMUpPYIOmMcs 8 pamKax 0aHHO20 MOOYIA U
pe3yibmamul KOMopwlx OYOYym OYeHU8AMbCsL 8 PAMKAX OYEHOUHBIX NPOYedyp No MOOYIIO.




Kon

HanmenoBaHue BUOB AESITEIBHOCTH U TPOQPECCHOHATBHBIX KOMIIETEHITUN

B3 IKeniryaTanus 00beKTOB ceTeBOil HHPPACTPYKTYPbI

IIK 3.1. YcranaBnmMBaTh, HACTPAUBATh, SKCIUTYaTUPOBATh M OOCTY)KUBATh TEXHUUYECKHUE U
MIPOrpaMMHO-aIIapaTHbIE CPEACTBA KOMITbIOTEPHBIX CETeH

IIK 3.2. [TpoBomuTh npodunakTudeckre padboThl HA 00bEKTaX CeTeBON HHPPACTPYKTYPHI U
pabouux CTaHITUSAX

IIK 3.3. YcraHaBnuBaTh, HACTPAUBaTh, SKCIUTYaTUPOBATh U OOCTYKHUBATh CETCBBIC
KOH(pHTypammu

[IK 3.4. YuacTBOBaTh B pa3pabOTKE CXEMBI ITOCICaBAPUITHOTO BOCCTAHOBIICHHS
paboTOCIOCOOHOCTH KOMIIBIOTEPHON CETH, BHIITOIHATH BOCCTAHOBIICHHE U PE3EPBHOE
KOIHMPOBaHUE HHPOPMALTUU

IIK 3.5. OpranuzoBbIBaTh MHBEHTAPU3ALMIO TEXHUUECKUX CPEACTB CETEBOM
UHPPACTPYKTYPHI, OCYIIECTBIATH KOHTPOJIb 000PYIOBaHHS MTOCIIE €0 PEMOHTA

[IK 3.6. BrITIOTHATE 3aMEeHY pacXOIHBIX MAaTEPHATIOB U MEJIKHI PEeMOHT TIepuepUitHOTO

000pyI0BaHUs, ONPEACISATH YCTapeBIlee 000pyA0BaHIE U TIPOTPAMMHBIE CPEICTBA
ceTeBON MHMPACTPYKTYPHI

1.1.3. B pe3ynbTaTe ocBoeHHSs MPO(HECCHOHATEHOTO MOIYIIS 00 YJArOIITHIACS JOJIKEH:




Bnaners HaBBEIKAMU

- [IpoekTHpoBaTh apXUTEKTYPY JIOKAJIBLHON CETU B COOTBETCTBUHU C
IIOCTaBJICHHOM 3a7ja4ueH.

- Hcnonb30Bath crienuanbHOE IPOrpaMMHOE 00ecIIeYeHue JUIsl
MOJIEJMPOBAHUs, IPOCKTUPOBAHMS U TECTUPOBAHUS KOMIIBIOTEPHBIX
CeTeM.

- Hacrtpauarh IpoTOKOJIBI IMHAMUYECKOM MapIIPyTU3ALUN.

- Onpenensats BIUSHUS TPUIOKEHUN HA MMPOEKT CETH.

- AHanuM3upoBaTh, MPOEKTUPOBATH U HACTPAUBATH CXEMbI IOTOKOB
TpaduKka B KOMITBIOTEPHON CETH.

- VYcraHaBnuBaTh U HACTPAUBaTh CETEBBIE MPOTOKOJIBI U CETEBOE
000pyIoBaHNE B COOTBETCTBUH C KOHKPETHOMW 3ajauei.

- Br16upaTh TEXHOJIOTUH, HHCTPYMEHTAIbHbIE CPECTBA MpHU
OpraHM3aIiy Mpollecca UCCIETOBaHHS 0O0bEKTOB CETEBOM

UHPPACTPYKTYPHI.

- Co3naBaTh ¥ HaCTpauBaTh OJHOPAHTOBYIO CETh, KOMITBIOTEPHYIO
CETh C MMOMOIIBI0 MapIIPYTU3aTOpa, OECIIPOBOJHYIO CETh.

- BBINONHATE TOUCK M yCTpaHEHHE MPo0IeM B KOMITbIOTEPHBIX
CeTsX.

- OTcnexuBaTh MaKeThl B CETH U HACTPAUBATh MIPOrPAMMHO-
anrmapaTHble MEXCETEBbIE IKPAHBI.

- HacrpauBarhs KOMMyTalKiO B KOPIIOPATUBHON CETH.

- ObecnieunBaTh LEITOCTHOCTh PE3EPBUPOBAHUS UH(OPMAIIHH.

- ObecneunBaTh O€30MaCHOE XpaHEHUE U Tiepeaady HH(OpMaIuu B
rJ100abHBIX U JIOKAJIBHBIX CETSX.

- CoznaBaTh ¥ HaCTpanBaTh OJHOPAHTOBYIO CE€Th, KOMIBIOTEPHYIO
CeThb C MOMOIIbI0 MAPIIPYTH3ATOPA, OECIIPOBOIHYIO CETh.

- BBINONHATE IOUCK M yCTpaHEHHE MPo0IeM B KOMITbIOTEPHBIX
CeTsIX.

- OTcnexxuBaTh MAaKEThl B CETU U HACTPAUBATh MPOrPaMMHO-
anrmapaTHble MEXCETEBbIE IKPAHBI.

- OubTPOBaTh, KOHTPOJIUPOBATH U 0OECTIeUNBATh 0€30MaCHOCTh
CeTeBOro Tpaduka.

- Onpenensats BIUSHUE TPUIOKEHUN HA TPOEKT CETH.

- MOHHUTOPHUHT TPOU3BOAUTEIHLHOCTH CEPBEpPaA U
IPOTOKOJIMPOBAHUS CUCTEMHBIX M CETEBBIX COOBITHH.

- Hcnonp30Bath crieralbHOE MPOrpaMMHOe 00ecriedeHne Jist
MOJIETTUPOBAHUS, TPOSKTUPOBAHUS U TECTUPOBAHUS KOMITbIOTEPHBIX
ceTel.

- CoznaBaTh U HacTpanuBaTh OJJHOPAHTOBYIO CETh, KOMITBIOTEPHYIO

CeThb C MOMOIIBI0 MAPIIPYTH3ATOPA, OECIIPOBOIHYIO CETh.

- CoznaBaTh MOJCETH U HACTpauBaTh OOMEH JaHHBIMU;
- BheInonHATE OUCK U ycTpaHeHHe MPo0IeM B KOMITbIOTEPHBIX

- AHaNM3UPOBATH CXEMBI TIOTOKOB TpauKa B KOMIIBIOTEPHOM CETH.
- OreHnBaTh Ka4eCTBO U COOTBETCTBHE TPEOOBAHUAM IIPOEKTA

- OdopMIATh TEXHUYECKYIO TOKYMEHTALUIO.

- Onpenensars BIUSHUE TPUIOKEHUN HA TPOEKT CETH.

- AHanu3upoBaTh CXEMbI IOTOKOB Tpaduka B KOMIBIOTEPHON CETH.
- OneHnBaTh Ka4€CTBO M COOTBETCTBHUE TPEOOBAHUSIM MPOEKTA CETU




VYMeThb

- [IpoekTupoBaTh JOKAIBHYIO CETh.

- Br16upath ceTeBble TOMOIOTHH.

- PaccunThiBaTh OCHOBHBIE TApAMETPHI JIOKATLHOW CETH.
- IIpuMEHATH AIrOPUTMBI IIOMCKA KPAaTYaMIIETO Iy TH.

- [InanupoBaTh CTPYKTYpPY CETH C MOMOIIBIO Ipada ¢

ONTHUMAJILHBIM PACIIONI0XKEHUEM Y3JI0B.
- Vcnonb30BaTh MaTeMaTHUECKHUI amnmapaTt Teopuu rpados.

- Hacrtpausats ctek nporokosnoB TCP/IP u ucnonb3oBatsk
BCTPOCHHBIEC YTHJIMTHI ONIEPALIMOHHON CUCTEMBI ISl AUATHOCTUKHU
paboTOCIOCOGHOCTH CETH.

- Br16upath ceTeBble TOMOIOTHH.

- PaccunTheiBaTh OCHOBHBIE TAPAMETPHI JTOKATBHOMN CETH.

- [IpuMeHsATHh AIrOPUTMBI TOMCKA KpaTYaKIIEero My TH.

- [TnaarpoBaTh CTPYKTYPY CETH C MOMOIIKI0 Ipada ¢
ONTUMAJILHBIM PACIIONI0XKEHUEM Y3JIOB.

- Hcnonb30BaTh MaTeMaTHUECKUN anmapat TEOpUH rpados.

- Hcnonbs3oBaTh MHOTO(GYHKITMOHATBHBIE TPUOOPHI U
IPOrpaMMHBIE CPeJICTBAa MOHUTOPHHTA.

- Hcnons3oBarh nporpaMMHO-anmnapaTHble CPeCTBa TEXHUUECKOTO
KOHTPOJIS

- Hcnons3oBarh nporpaMMHO-anmnapaTHble CPeICcTBa TEXHUUECKOTO
KOHTPOJIA.

- YuTarh TEXHUYECKYIO U MPOECKTHYIO JOKYMEHTAIUIO T10
OpraHU3aIi CETMEHTOB CETH.

- KoHTponnpoBaTh COOTBETCTBHE pa3padaThIBAEMOT0 MPOEKTa
HOPMAaTHUBHO-TEXHUUYECKOH TOKYMEHTALIUU.

- Hcnons3oBarh nporpaMMHO-anmnapaTHble CPeCTBa TEXHUUECKOTO
KOHTPOJIA.

- Hcnonb30BaTh TEXHUYECKYIO JIUTEPATYPY U UHPOPMALIHOHHO-
CIIPaBOYHBIE CUCTEMBI J1JIs1 3aMEHbI (ITOMCKA aHAJIOTOB) YCTapEBILIETO
000pyI0BaHUSI.

- YuTath TEXHUYECKYIO U MPOECKTHYIO JOKYMEHTAIUIO IO
OpraHU3aIii CETMEHTOB CETH.

- KoHTponnpoBaTh COOTBETCTBHE pa3padaThIBAEMOT0 MIPOEKTA
HOPMAaTHUBHO-TEXHUUYECKOH TOKYMEHTALIUH.

- Hcnonb30BaTh TEXHUYECKYIO JIUTEPATYPY U MHPOPMALIMOHHO-

CIPaBOYHBIC CUCTEMBI /15 3aMEHbI (ITOUCKA aHAJIOTOB) YCTApEBIIErO
000pyIOBaHUS.

3HaTh

- OO01re MPUHIKITBHI TOCTPOEHUS CETEH.
- CeTeBhIC TOIIOJIOTHH.

- Mtuorocnoitnyto monens OSI.

- TpeboBaHUs K KOMITBIOTEPHBIM CETSIM.
- ApXUTEKTYpY IPOTOKOJIOB.




- CrangapTuzaiuio ceTen.

- DTarbl TPOSKTUPOBAHKS CETEBOM HHPPACTPYKTYPHI.
- DeMEeHTHI TEOPUH MAacCOBOTO 0OCITYKUBAHMUS.

- OcCHOBHBIE TIOHATHS TEOPUU TPadOB.

- AJTOpUTMBI TOMCKA KpaTYaIliero myTH.

- OcHoBHBIE TPO0IEMBI CHHTE3a rpa)oB aTax.

- CurcTeMBl TOMOJIOTHYECKOrO aHAJIN3a 3aIUIEHHOCTH
KOMIIBIOTEPHOU CETH.

- OCHOBBI IPOEKTHUPOBAHHUS JIOKAIBHBIX CeTel, OECIPOBOAHbIE
JIOKAJIBHBIE CETH.

- Crannaptsl kabeneil, OCHOBHBIC BU/IbI KOMMYHUKAIIMOHHBIX
YCTPOMCTB, TEPMUHBI, IIOHATHSL, CTAHIAPThI U TUIIOBBIEC DJIEMEHTHI
CTPYKTYPHUPOBAHHON KaOeIbHON CHCTEMBI: MOHTaX, TECTUPOBAHHUE.
- CpencrBa TeCTUPOBAaHUS U aHAIIN3A.

- ba3oBbIe POTOKOJIBI U TEXHOJIOTUH JIOKAJIBHBIX CETEH.

- OO1u1re MPUHIUIIBI TOCTPOCHHUS CETEH.

- CereBble TONOJIOTUY.

- CrangapTuzaiuio ceTen.

- DTarbl TPOSKTUPOBAHKS CETEBOM HHPPACTPYKTYPHI.

- DJeMeHTBl TEOPUU MACCOBOTO OOCITYKUBAHMSL.

- OCHOBHBIE TIOHATHS TEOPUH I'pagoB.

- OcHoBHBIE TPOOIEMBI CHHTE3a rpad)oB aTax.

- CrcTeMBl TOMOJIOTUYECKOrO aHAJIN3a 3aIUIEHHOCTH
KOMIIBIOTEPHOM CETH.

- ApPXUTEKTYpy cKaHepa 0e30MacHOCTH.

- ITpyHIMIIBI TOCTPOEHUS BBICOKOCKOPOCTHBIX JIOKAJIBHBIX CETEH.
- TpeboBaHMs K KOMIBIOTEPHBIM CETSM.

- TpebGoBaHuUst K CETEBOI O€30MAaCHOCTH.

- DeMeHTBl TEOPUU MACCOBOTO OOCITYKUBAHMSL.

- OCHOBHBIE TIOHATHS TEOPHH I'pagoB.

- OcHoBHbIE TPO0IEMBI CHHTE3a rpad)oB aTax.

- CrcTeMBpl TOMOJIOTUYECKOrO aHAJIN3a 3aIUIEHHOCTH
KOMIIBIOTEPHOM CETH.

- ApPXUTEKTYpY CKaHepa 0€30MacHOCTH.

- TpeboBanust K KOMIBIOTEPHBIM CETSIM.

- ApXHUTEKTYpPY IPOTOKOJIOB.

- CranpapTuzanmio ceTeil.

- DTarbl TPOSKTUPOBAHKS CETEBOM HHPPACTPYKTYPHI.

- Opranuzanuio paboT Mo BBOJY B AKCIUTyaTalU0 OObEKTOB U
CETMEHTOB KOMIIBIOTEPHBIX CETEM.

- Crannaptsl kabesell, OCHOBHbIE BU/Ibl KOMMYHUKAIIMOHHBIX
YCTPOMCTB, TEPMUHBI, IOHATHUS, CTAHJAPTHI U TUIIOBBIE 3JIEMEHTHI
CTPYKTYPHUPOBAHHOW KaOEeIbHOW CHCTEMBI: MOHTAX, TECTUPOBAHHE.
- CpencrBa TeCTUPOBAaHUS U AaHATIN3A.

- IIporpaMMHoO-anmapaTHble CpeACTBA TEXHUYECKOIO KOHTPOJISL.
- [TpuHIMIBI ¥ cTaHAAPTHI OPOPMIICHHS TEXHUYECKON
JOKyMEHTaluu

- [TpuHIMIBI CO3MaHMs U O()OPMIIEHHUS TONOJIOTHH CETH.

- NudopManinoHHO-CTIpaBOYHBIE CUCTEMBI IS 3aMEHBI (TTOMCKa)




TEXHUUYECKOTr0 000pyI0BaHUs

BapuaTtuBHas yacth B 00beMe 52 yac HCMOJIb30BaHA Ha PACHIMPEHHUE OCHOBHBIX
BUJOB JESITEIBHOCTH, K KOTOPHIM JOJDKEH OBITh T'OTOB BBITYCKHUK, OCBOMBIIMN




0o0pa3oBaTeIbHYI0 MPOrpamMMy, COTIJIACHO TMoJydaeMoW KBajdu(dHKalUM, YKa3aHHOW B
nyHkre 1.1 Hacrosmero ®I'OC CIIO u BBelneHHE TOMOJHHUTEIBHBIX 00pa30BaTEIbHbIX
pesyabratroB MJIK, BBISBICHHBIX KaK KBaJM(PUKAIIMOHHBIC NEPUIMTHI B pPE3yJbTaTe
COOTHECEHHs TpeOOBaHUN JIEMOHCTPAIIMOHHOTO Jk3ameHa 1o koay 09.02.06
komneTeHIUn «CeTeBO€ M CUCTEMHOE aAMUHHUCTpupoBanue». ConaepxkaHue padoueit
porpaMMbl  TPO(PECCHOHATILHOTO  MOXYJISI  OPHUEHTHPOBAHO HA  CIEOYIONINE
MUHUMAaJbHbIE TpeOOBaHUS K HaBbIKaM (YMEHHSIM), YKa3aHHbIM B TEXHUYECKOM
OIIMCAHUH KOMIIETCHIINH

Ymenus:
Kon HaumeHoBaHue pe3yJbTara 00y4yeHust
Y, 11 BBITIOJIHSITH MOHUTOPUHT M aHAJIN3 pa0OTHI JJOKAITBHOU CETH C TTOMOIIBIO
IIPpOrpaMMHO-aIIIapaTHBIX CPEACTB




1.3 Kotn4ecTBO 4acoB, 0TBOAMMOE HA OCBOCHHE NPOGeCcCHOHATBHOI0 MOAYJIs

Bun yueOHO# neATeJIbHOCTH O0BeM yacoB

MaxkcumanbHast yueOHast Harpyska (Bcero) 539
O0s3arenbHas ayquTOpHas yueOHast Harpy3Ka (BCero) 456
Kypcosast pabota/mpoexT -

VY4yeOHas mpakTUKa 108
MIPOM3BOJICTBEHHAS MMPAKTHKA 144
CamocrosiTenpHas paboTa cTyieHTa (BCero) 36
Hrorosas arrecranus B hopMe dK3aMEeHA 12




2. CTPYKTYPA U COAEP) KAHUE NPO®ECCUOHAJIBHOI'O MO YJIsA

TemaTu4eckuii JIaH U coep;kaHue nMpodeccHoHAIbHOro moayJas (IIM)

HaumeHoBaHue pa3iesioB

u TeM Oo0bem, akaa. 4/ B
Conep:xanue yueOHOro MarepuaJa,
npogeccuoHAIBLHOI0 TOM 4ucjie B popme
J1abopaTopHbIe padoThl M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITeIbHAs yueOHas padoTa .
moay.Js (ITM), NMPAKTHYEeCKOH
o0yyawIuxcsi, Kypconasi padora (mpoekr) (eciu mpeaycCMOTPEHBI)
MeKIUCHUILITNHAPHBIX NMOJATOTOBKH, AKX 4
kypcos (M/IK)
Pa3nea 1. Dxcnnyaranus ceTeBoii HHPPacTPYKTYpPHI 157
MJIK.03.01. OkcnuyaTanus ceTeBoid MHPPACTPYKTYPhI 157
Tema 1.1 DxcnuryaTanust Conep:xanue 63/42
00BbEKTOB ceTeBOM 1. ®u3nyecKkue acNMEeKThI IKCILIYyaATAIMH.
MH(PPACTPYKTYPLI dusnyecKoe BMENIATENLCTBO B HHPPACTPYKTYPY CETH. AKTHBHOE U ITACCHBHOE CETEBOE
obopynoBaHue: kKabelbHbIC KaHAJbI, KaOellb, MaTy-TIaHEeH, PO3ETKH.
2. PaciimpsieMoCTh ceTH.
MacmrabupyeMocTs ceT. JloOaBieHHe OTCIBHBIX AJIEMEHTOB CETH (IT0JIh30BaTENIEH,
KOMITHIOTEPOB, MPUIIOKEHUM, CITYKO).
3. HapammBaHue AJTUHBI CETMEHTOB CETH
3aMeHa CyIIEeCTBYIOIIEH anmnapaTypbl. Y BEIMYEHUE KOJIMYECTBA Y3JI0B CETH; YBEINYEHUE
MPOTSKEHHOCTH CBSI3eH MEXy 00bEKTaMU CETH
4. ®uznveckas KapTa Bceil ceTu
Jlornyeckasi TONMoNIOTKs KOMIBIOTEPHOU ceTH. TeXHUYecKask U MPOEKTHAs JOKYMEHTALIHSL. 21

[TacmopT TEXHUYECKUX YCTPOMCTB.

5. Knaccudukanus perjiaMeHTOB TEXHUYECKHUX OCMOTPOB, TEXHHYECKHE 0CMOTPBI
00BbEKTOB CeTeBOil HHPPACTPYKTYPHI.
[TpoBepka 00BEKTOB ceTeBOM HHMPACTPYKTYPHI U TPOPUITAKTHIECKUE PAOOTHI.

6. IlpoBenenune peryJsipHoro pezepBupoOBaHUS.
O6ciyxuBaHue GU3NIECKUX KOMIOHEHTOB; KOHTPOJIb COCTOSIHUS alllapaTHOTO
O6GCHG‘I€HI/I$I; opraHu3anysa yaaJICHHOI'0 OITOBCUICHUA O HCIIOJIaAKaXx.




7. IlporpaMmMHoOe o0ecriedeHHe MOHUTOPHHIA KOMIILIOTEPHBIX ceTell U ceTeBbIX
YCTPOHCTB.

Ananu3 QyHKIMOHAIBHBIX OCOOCHHOCTEN MPOrpaMMHOI0 00eCTIeYeHUsI MOHUTOPHHTA,
OIIpEeeNIEHUE METO0B U AITOPUTMOB, UCIIOJIb3YEMBIX B ITPOLIECCE MOHUTOPUHTA, U3YUYEHUE
OCHOBHBIX IIPUHIUIIOB BBIOOpA MPOrpaMMHOI0 00€CIIe4eHUsI MOHUTOPHHTA [l KOHKPETHOM
CEeTH WJIM YCTPOICTBa HA OCHOBE y4eTa MX apaMeTpoB U 0COOEHHOCTEH paboThl, aHATIU3
BO3MOXHOCTEH COBPEMEHHOT'O POrPaMMHOI0 00ECIIeYeHNsI MOHUTOPHUHIA U ONIPE/IeIEHNe

HaumeHoBaHue pa3ieioB
U TeM
npo¢eccHOHATLHOI0
monyas (ITM),
MEKIN CHUNIIMHAPHBIX
kypcos (M/IK)

Conep:xanue yueOHOro MarepuaJa,
JabopaTopHblie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHass padoTa
o0yuarommxcs, Kypcosasi padora (IpoekT) (eciau NpeaycCMOTPEHBI)

Oo0bem, akaa.u/ B
TOM 4ucjie B popme
NMPAKTHYEeCKOH
NOATOTOBKH, AKX 4

3¢ (HEeKTUBHBIX MMOAXO0I0B K UCTIOIB30BAHUIO ATHUX BO3MOKHOCTEH B MPAKTUYECKUX 3a/1a9ax
MOHHMTOPHHTA KOMIBIOTEPHBIX CETEH U CETEBBIX YCTPOUCTB.

8. IIporoxon SNMP, ero xapakrepucTuku, GopmMar coo0meHnid, HAOOP yCayr.
AHann3 OCHOBHBIX XapaKTepUCTUK NpoTokona SNMP, ero cTpykTypsl U apXUTEKTYpBHI,
dbopmara coobieHnit u crienupuKai CHHTaAKCHUCa

9. O0opynoBaHMe AJi51 JMATHOCTUKH U CePTUPUKAIMU KA0eJIbHbIX CUCTEM.
CeteBble MOHUTOPBI, TPUOOPHI A1 cepTU(UKANU KaOeTbHBIX CHCTEM, KaOeIbHbIE CKaHEePhI
Y TECTEPHL.

B TOM umciIe NIPAKTHYECKUX 3AHATHI M JIa0OPATOPHBIX padoT

42

[Tpaktrueckoe 3anstue 1. OKOHIIOBKA Kabess BUTas mapa

[TpakTruyeckoe 3ansTue 2. 3aaenKka kadbesst BUTas mapa B po3eTKy

IIpakTnueckoe 3anarue 3. KpoccupoBaHue 1 MOHTaX MaTy-MaHEIU B KOMMYTAllMOHHBIN
mkad, Ha cTeHy

[TpakTrueckoe 3aHsTHE 4. DKCILTyaTalys TEXHUUYECKUX CPEACTB CETEBOM MHMPACTPYKTYPHI
(MpUHTEPBI, KOMIIBIOTEPHI, CEPBEPHI)

IIpaxTrueckoe 3ansATUE 5. BoIOIHEHNE ACMCTBUMN 110 YCTPAHEHUIO HEUCIIPABHOCTEH.

BrimonHeHe MOHUTOPUHTA U aHalIu3a paboThI JIOKAJIbHOM CETH C MOMOIIBIO TPOrPAMMHBIX
CPEJCTB.

[Tpaktrueckoe 3anstue 6. OpopMiaeHne TEXHUIECKON TOKYMEHTAIIUH, TTpaBuia opopMieHus
JIOKYMEHTOB

42




[IpakTuueckoe 3anstue 7. [Iporokon ynpasienuss SNMP. OcHOBHbBIE XapaKTEepUCTUKHU
npotokosa SNMP. Ha6op yciyr (PDU) nporokona SNMP. ®opmar coobmiennii SNMP.

IIpakTnueckoe 3anaTue 8.3a1a4u YIPaBICHUS: aHAIN3 IPOM3BOAUTEILHOCTU CETH, aHAIN3
HAaJCKHOCTH CETH

[TpakTuyeckoe 3ansaTe 9. YrpaBneHnue 0€30MacHOCTBIO B CETU. YUeT Tpaduka B CeTH

[IpakTrueckoe 3anstue 10. CpeacTBa MOHUTOPUHTA KOMITBIOTEPHBIX ceTeil. CpeacTBa
aHaJIM3a CeTU C IOMOIIBIO KOMaHJ] CETEBOU OIeparmOHHON CUCTEMBbI

Tema 1.2 Dkcrmryaranus
cucreMm IP-Tesnedonun

Conep:xkanue

72148

1. Hacrpoiika H.323.

24

HaumeHoBaHue pa3ieioB
U TeM
npo¢ecCHOHATLHOI0
moayJasa (ITM),
MEKINCHUNIIMHAPHBIX
kypcos (M/IK)

Conep:xanue y4ye0HOro MmarepuaJa,
JabopaTopHbie pad0ThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHass padoTa
o0yyawiuxcsi, Kypconasi padora (mpoekr) (eciiu mpeaycCMOTPEHBI)

Oo0bem, akaa.u/ B
TOM 4ucjae B popme
NMPAKTHYEeCKOM
NMOArOTOBKH, aKaJ 4

Omnucanne H.323 u obmue pexkomenaanun. OyHKITMOHATBHBIE KOMITOHSHTHI
H.323.YcranoBka u noguepxka coequHenus H.323. Coequnenus 6€3 U ¢ UCIOJIb30BaHUEM
GateKeeper. CoennHenus ¢ ucnonb3oBaHueM Heckonbkux GateKeeper.
MHuoronomns3oBatenbekue kondeperiuu. OdecnedeHrne 0TKa30yCTOMYUBOCTH.

2. Hacrpoiika SIP.

Onucanne u obume pekomenaanuu. Texunonorus SIP u cBsi3aHHBIE ¢ HEMl CTaHTAPTHI.
OyuknuoHanbHble KoMIoHeHTHI SIP. Coobmenus SIP. Anpecarnus SIP. Moaens
YCTaHOBJICHUS coeluHeHus. [lnannpoBanrue 0TKa30yCTOMUYUBOCTH.

3. YcTaHOBKA M MHCTAJUISIIUSA POrPaAaMMHOI0 KOMMYTaTopa.
Moutaxusie mpoueaypsl. [lponeayps! HHCTAUISIIMK. YTIpaBlIeHUE anmnapaTHbIMU

cpeactBamu u nnoptamu. [Iporokonsl ynpasinenus MGCP, H.248. Co3nanne aHaioroBbix
a00HEeHTOB. BHyTpHCTaHIIMOHHAs MapIIPYyTH3ALIHS.

4. YnpasiieHHe NPOrpaMMHBbIM KOMMYTATOPOM.
Mapupyruzanus. ['pynnsl coequauTensHbIX JIuHUM. [loakmouenue cranumii ¢ TDM

(abonentckuii nocryn TDM). Curnanuszanus SIP, SIP-T, H.323 u SIGTRAN. IP -aGoHEHTEI.

['pynnbl aboHeHTOB. JlonogHuTENbHbIE A00HEHTCKHE YCIYTH.




5. Opranusanus 3xcruryatanuu cucrem IP-renedonnn.
TexHaudeckoe o0CTy)KMBaHHUE, TNIAHOBBIN TEKYIIHN PEMOHT, TUTAHOBBIA KaUTAIBHBIA PEMOHT,
BHEIUUIAHOBBI PEMOHT

6. BocctanoBJieHre padoThI CeTH MOCJIe ABAPUU.
CxeMblI ToCIIeaBapHITHOTO BOCCTAHOBJICHHS paOOTOCIIOCOOHOCTH CETH, TEXHHUECKAs U

MPOEKTHas JOKYMEHTAIUs, CIIOCOOBI PE3€PBHOTO KOMUPOBAHUS JAHHBIX, IPUHIUIIBI PA0OTHI
XPaHWJINII JAHHBIX;

B ToM umciie npakTHYECKUX 3aHSITHI U JIa0OpPaTOPHBIX padoT 48
[Tpaktrueckoe 3anstue 1. Hactpoiika anmapaTHbeix U mporpammubix [P-tenedonos, pakcon

IIpakTnueckoe 3ansatue 2. Pa3BepTeiBanue cetu ¢ ucnosnb3oBanueM VLAN nis IP-

tenedonuun. Hactpoiika numo3a 48

IIpakTuueckoe 3anatue 3. YcTaHOBKaA, IOAKIIOUYEHNE U [IEPBOHAYAIbHBIE HACTPOIKU
roJI0COBOT0 MapipyTuzaTopa. Hactpoiika Tabnuiel moap3oBaTeseid, HacTpoika Tpymil,
HACTPOIKa TOJIOCOBBIX COOOIIEHUI B TOJIOCOBOM MapIIpyTH3aTOPE.

HaumeHoBaHue pa3iesioB

u TeM Oo0bem, akaa. 4/ B
Conep:xxanue yuye0HOro marepuaJa,

npogeccnoHaIbHOIO TOM 4ucJjie B (popme
J1a0opaTopHbIe padoThl M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITe/IbHAs yueOHas padoTa .
moayJs (ITM), NMPAKTHYECKOM

o0yyawIuxcsi, Kypconasi padora (mpoekr) (eciiu mpeaycCMOTPEHBI)
MEeKIUCHUTITTHHAPHBIX NMOAr0OTOBKH, aKaJ 4
kypcoB (M/IK)

[IpakTuueckoe 3anstue 4. Hactpoiika nporpammuo-annapatHoit IP-ATC. YcranoBka u
HacTpoiika nporpamMuoii IP-ATC (manmpumep, Asterisk).

[IpakTrueckoe 3ansTE 5. MOHUTOPUHT M aHAJIU3 COCTUHEHUI MO PA3JIMYHBIM IMPOTOKOJIAM.
MOHUTOpPUHT BBI30BOB B IPOIrPaMMHOM KOMMYTaTOpE

[TpakTruyeckoe 3ansaTue 6. Co3ganne pe3epBHBIX KOMHA 0a3 TaHHBIX

IIpaxTrueckoe 3ansaTue 7. /[uarHocTvka U yCTpaHEHHUE HEUCIIPaBHOCTEN B cucreMax IP-
TesneOHUn




IIpumepHas TeMaTHKa CAMOCTOSITEIbHOM Yy4eOHOI padoThl IPU M3y4YeHHH pa3fena 1. JKcIIyaTanus ceTeBoH

HHPPACTPYKTYPbI

Cucremarnueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOH U CHelnanbHOM TEXHUYECKOH TUTeparypsl (110 BOIpocaM K
naparpadam, riraBam ydeOHBIX TOCOOHIA, COCTaBICHHBIM MpernoaaBarenem). [loaroroska k 1abopaTopHbIM paboTam ¢

UCTIOJIb30BAaHUEM METOJMUECKUX PEKOMEHAalui npernoaasarelis, ohopMiieHne 1abopaTopHbIX padoT, OTYETOB U
MOJTOTOBKA K UX 3aIIUTE.
TemaTnka J0MalIHUX 32/1aHUI, CO00LLEHUI, pedepaToB:

1. OCHOBHBIE 3TaIlbl KCILTyaTallUU CETEBOU MHMPACTPYKTYPHI.
2. TexHONMOrMM MOHUTOPUHTA U YIIPABIIEHUS CETEBBIMU PECYPCAMH.
3. Amnanu3 6e30MacHOCTH CeTeBON MHPPACTPYKTYPhI U METOABI 3AIUTHI OT YIPo3.
4, Pa3zpaboTka cTpaTeruu pe3epBHOT0 KOMUPOBAHKS TaHHBIX CETEBON HHPPACTPYKTYPHI.
5. OreHka MPOU3BOAUTEILHOCTH M ONITUMHU3AIHS paOOTHI CETEBBIX YCTPOUCTB.
6. Pa3zpaboTka miana BOCCTaHOBJICHUS MTOCIE KaTaCTPOdbI AT CETeBOM MHPPACTPYKTYPHI.
7. HccnenoBanme B3auMoICHCTBUS CETEBOM MHMPACTPYKTYPHI C CUCTEMAaMH YIIPABICHUS U XPAHCHUS TAaHHBIX.
8. Hcnonb30BaHre TEXHOIOTUI BUPTYaIU3aUU IJIsl ONITUMU3ALINN CETEBOU MH(MPACTPYKTYPHI.
0. OrneHka BO3MOXKHOCTEH 1 Tpo0sieM 00JauHbIX TEXHOJIOTHIA B CETEBOM HH(PPACTPYKTYpeE.
10.  Uccnenosanue npumeHeHuss SDN (Software-Defined Networking) B ceTeBoit nH(ppacTpykType.
11.  HMHrerpanus u yrpaBJIeHHE CETEBBIMU YCTPOMUCTBAMH PA3TUYHBIX TPOU3BOTUTEIICH.
12.  Pa3Butue cereBoit uHppacTpykTypsl B KoHTeKcTe [0T (Internet of Things).
13.  OueHka u yrpaBieHHE PUCKAMU, CBSI3aHHBIMH C IKCILTyaTaIueil ceTeBoi HHPPACTPYKTYPHI.
14. Ananu3 BiusiHUS OOHOBJICHUH ¥ M3MEHEHHI Ha paboTy ceTeBON MHMDPACTPYKTYPHI.
15.  HccnenoBanue npobiaeM MaciITaOMpoOBaHUs U PACIIMPEHHS CETEBOM HH(PPACTPYKTYPHI.
Pa3nen 2. TexHO10rHM AaBTOMATH3ALMU TEXHOJOTHYECKUX MPOIECCOB 114
HaumeHoBaHue pa3ieioB
U TeM Oo0bem, akaa. u/ B
Conep:xanue yueOHOro MarepuaJa,
npo¢eccHOHAIBLHOIO TOM 4ucJjie B popme
monyas (ITM), JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHass padoTa IpaKTHIECKOi
o0yuarommxcs, KypcoBasi padora (IpoekT) (eciau NpeaycCMOTPEHBI)
MEKTUCIUIITHHAPHBIX NMOATOTOBKH, AKX 4
kypcos (M/IK)
M/K.03.02. TexHoJIOTMH ABTOMATH3ALMH TEXHOJOTHYECKHUX MMPOLECCOB 114
Tema 2.1. Conep:xanue 54/18
ABTOMAaTH3MPOBAHHbIEC 1 [Tonsatue 06 oObvekTe ynpannenusi. CBolcTBa 00bEKTa YIPABICHHUS.
CHUCTeMbI YNIPaBJIeHUSsI 2. Krnaccudukanus TeXHOIOrHueckux 00beKTOB YIPABIECHUS MO TUITY, XapaKTepy
TCXHOJIOTHYCCKUMH TEXHOJOTUYECKOTO TPOLECCa, [0 XapaKTePUCTHKE TapaMETPOB YIIPABICHUS




npoueccamu (ACY TII)

3. Knaccugukanus cucrem ynpaBieHus: TEXHOJIOTHUECKUMH 00BEKTaMHU IO COco0y,
IIEJI ¥ CTETICHU LICHTPATU3AIMH YIIPABICHUSL.

4, OO6mue cBeaeHUs: 00 aBTOMAaTU3UPOBAHHBIX CUCTEMAX YIIPaBICHUS

texHosornueckumu npoueccamu (ACYTII) u cuctemax aBTOMaTUYECKOrO YIIpaBIeHUs
(CAY)

5. OcnoBubie pyaknun ACYTII u CAY. Texaudeckoe, MporpaMMHOE U
nHpopmarnmonnoe odecrieuenne ACYTII

6. Crpykrypa ACYTII Ha 6a3e MHKPOIIPOLIECCOPHON TEXHUKH.

7. CpezicTBa n3MepeHus peodbpaszosanus u perynuposanus B ACYTII 18
8. OcHOBHbBIE TOHATHS ABTOMAaTU3UPOBAHHON 00pabOoTKH MH(OpMaIH

9. MeTtopl U CpeacTBa MOAEIUPOBaHMS TeEXHOJorn4eckux npoueccos B ACYTII

10.  OO630p coBpeMEeHHBIX TeXHOJIOTHH U TeHaeHIHH pazButus ACYTII

11. IIporpammupoBanue u Hactpoiika ACYTII: s3b1ku porpaMMupoOBaHusi, METOAbI U

UHCTPYMEHTHI

12. Nuterpamus ACYTII ¢ npyrumu cucteMamMu B 000pyI0BaHUEM B TTPOU3BOACTBEHHOM

nporecce

13. Onenka 3¢ (GeKTUBHOCTH U SKOHOMHYECKas orieHka BHeapeHuss ACYTII

14. OcobeHHOCTH YyIIPaBICHHS TPOU3BOICTBEHHBIMHI CUCTEMaMH B YCIIOBHSIX

HEOIPEeICHHOCTH U IEPEMEHHBIX YCIOBUI paboThI

15. [Ipumenenue cucteM uckycctseHHOro untesuiekta B ACYTII: HelipoHHbIE ceTH,

TeHETUYECKHE AITOPUTMBIL, IKCIIEPTHHIE CUCTEMBI

B ToM uyHciIe IpaKTHYeCKUX 3aHATHI U JIAa00PaTOPHBIX padoT 36
[Tpaktrueckoe 3anstue 1. OnpeneneHue CBOMCTB 00BbEKTOB YIIPaBICHUS HA TPAKTUKE 36

[IpakTuueckoe 3anarue 2. Knaccudukanus TeXHOIOTHYECKUX 0OBbEKTOB yIpaBICHUS Ha

HaumeHoBaHue pa3iesioB
U TeM
npogdeccuoHAIBLHOI0
moayJs (ITM),
MEeKIUCHUTITTHHAPHBIX
kypcoB (M/IK)

Conep:xanue y4ye0HOro MmarepuaJa,
J1abopaTopHbIe padoThl M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITe/IbHAsA yueOHas padoTa
o0yyawiuxcsi, Kypconasi padora (mpoekr) (eciiy mpeaycCMOTPEHBI)

O0beM, akaa. 4/ B
TOM 4ucjae B popme
NMPaKTHYEeCKOM
NMOAr0OTOBKH, aKaJ 4

npuMepe NPOU3BOACTBEHHOIO IPEAIPUSITHS

[IpakTrueckoe 3ansTue 3. AHaIM3 U CPaBHEHUE CUCTEM YIIPABIICHUS TEXHOJIOTHUYECKUMU




00BEKTaMu Ha MPUMEPE Pa3IMUHbIX OTpaciiel MPOMBIIIIEHHOCTH

[Tpaktrueckoe 3anstue 4. U3yuenue npuninumnos padotel ACYTII u CAY Ha npumepe
pPEAbHBIX CUCTEM YIPaBJICHUS

[IpakTrueckoe 3ansatue 5. Co3gaHue MPOCTON MOACIIH TEXHOJOTMYECKOT0 Mpoliecca

IIpakTuueckoe 3anatue 6. O3HakoMieHUe ¢ coBpeMeHHbIMU TexHoaorusimMu ACYTII na
IIpUMeEpe CYIIECTBYIOIUX TPOEKTOB U HCCIEIOBAHUN

[Ipaktnueckoe 3amstue 7. IlporpammupoBanmne snemeHToB ACYTII Ha  s3pIKax
IPOrpaMMHUPOBAHUS Ha TPAKTUKE

[TpakTuyeckoe 3anstue 8. Hactpoiika u nposepka padorocnocooHocTH 31nemMeHToB ACYTII
Ha NpUMepe KOHKPETHOM CUCTEMBI YIIpaBJICHUS

[Tpaktuueckoe 3ansarue 9. Muaterpanus ACYTII ¢ npyrumu cuctemMamMu 1 000pyJOBaHHEM B
MIPOU3BOJICTBEHHOM ITpOLIECCe

[Tpaktrueckoe 3anstue 10. Onenka 3pHEeKTUBHOCTH M SKOHOMHYECKAs OIICHKA BHEIPEHUS
ACVYTII

[Ipaktnueckoe 3anstue 11. Pa3paboTka cucTeMBl yOpPaBJICHHS IPOU3BOJICTBEHHBIMU
IpoIeccaMy B YCIOBUAX HEONPEACICHHOCTH U MIEPEMEHHBIX YCIOBH PabOTHI

[IpakTrueckoe 3anstue 12. [IpumeHeHne HEUPOHHBIX CETEH B CUCTEMAX yIpaBJICHUS
TEXHOJOTHYECKUMH MPOLieccaMu

IIpakTnueckoe 3ansatue 13. [I[puMeHeHNE 3KCIEPTHBIX CUCTEM B CUCTEMAX YIIPABJICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMHU

IIpaktnueckoe  3ansatue 14. Co3gaHue  OpoekTa  aBTOMATU3alMM  YIIPaBJICHHUS
TEXHOJOTHYECKUM Tporieccom Ha ocHoBe ACYTII

Tema 2.2.

IIpoMbIlIEHHBIE CeTEBbIE
TE€XHOJIOTHH H NMPOTOKOJIbI
B ACY TII

Conep:xxanue 48/32
1. Pojb 1 MecTO ceTeBbIX TEXHOJIOTHII B MPOMBIILIEHHON AaBTOMAaTHU3AIlUU
O030p CeTEeBBIX TEXHOJOTHUW, WUX POJIb B MPOMBIIUJICHHON aBTOMATH3allUM, a TaKKe HX 16

MMpeuMynieCTBa 1 HEAOCTATKH. OCHOBHBIC THUIIBI IMPOMBIIIJICHHBIX ceTeﬁ, HX XapaKTCPUCTUKHU
u OC06€HHOCTI/I, a TaK’KC MCTO/JIbl UX pCajin3aluu. HpOTOKOHBI CBs3U, UCIIOJIb3YCMBIC B




HaumeHoBaHue pa3ieioB

U TeM Oo0bem, akaa. u/ B
Conep:xanue yueOHOro MarepuaJa,

npogeccnoHaIbHOIO0 TOM 4ucJjie B popme
JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHas1 padoTa .
moayJsa (ITM), NMPAKTHYECKOH

o0yuarommxcs, KypcoBasi padora (IpoekT) (eciau NpeaycCMOTPEHBI)
MEKIN CHUNIIMHAPHBIX NMOATOTOBKH, AKX 4
kypcos (M/IK)

HpOMI)IH_U'IeHHOI\/'I aBToOMaTu3aluu, ux OCOOCHHOCTH U IMIPUMCHCHHUC.

2. TpeGoBaHusi K NPOMBINLICHHBIM ceTsiM. Ba3oBble MOAX0AbI K HX peajn3anuu
Onucanre OCHOBHBIX TpeOOBaHMI K CETSAM MPOMBILIUIEHHON aBTOMAaTHU3alMH, B TOM YHCIE 10
HAJIC)KHOCTH, MPOIMYCKHOW CIIOCOOHOCTH M YIPABIIEMOCTH, a TakKe 0a30BbIX MOAXOA0B K
MPOSKTUPOBAHUIO M pealM3allid MPOMBIIIJICHHBIX CeTed, BKJIIOYas BBHIOOpD THIIA CETH,
TOTIOJIOTHIO, CPEACTBA MEePEIayu TaHHBIX, CETEBBIE MPOTOKOIBI U CHCTEMBI 0€30MTaCHOCTH.

3. IIporokon MODBUS

Onucanue OCHOBHBIX XapaKTEPUCTHK M MPUHIMIIOB pabOTHl MPOMBIIUIEHHOTO MPOTOKOJA
cesizu MODBUS, Bkitouas gopmat kaapa, aapecannio, Koabl (YHKIMNA, METOIBI Nepeaadn
JAHHBIX ¥ BO3MOXXHOCTHM pacuIMpeHus. Takke paccMaTpUBAarOTCSl TUIIOBbIE NPUMEHEHUS U
yCcTpoicTBa, paboTatomue o nporokosry MODBUS.

4. OO0mme NpUHIMIIBI OPrAaHU3ANMH PA00THI Pa3IMYHBIX YCTPOICTB NPH
HCIO0JIb30BaHuM MpoTokojaa MODBUS

[TpuHIMIIBI B3aUMOJCHCTBUS YCTPOMCTB, paboTaromux Ha npotokoiae MODBUS, Bkmouas
npaBuiIa oOMeHa JaHHBIMH, (hopMaT aApecalui, TUIIbI 3alIPOCOB U OTBETOB, a TAKXKE TUIIbI
JNaHHBIX, TOAIEPKUBAEMBIE IIPOTOKOIOM.

S. Oprann3anus padotsl B nporokose MODBUS konTposiepa (slave) u
onepaTopHoi nmaneju (master)
OcHOBHBIE PUHIIMIIBI PaOOTHI B peKUMax slave n master, a Takyke mporeypsl oOMeHa

JTAaHHBIMHU MEXy HUMHU C UCTI0JIb30BaHUEM MpoTokoiaa MODBUS.

6. BrpipaBHHUBaHHUE a/pecOB MepeMEHHBIX B MO0JIe MAMATH MPOTOK0JIAa

[Ipunnunel paboTel ¢ aapecanmeit mnepemMeHHbIX B mporokore MODBUS. OcHoBHbIE
TpeOOBaHUS K aJpecaldd W BHIPAaBHMBAHMIO JAHHBIX B IOJI€ MaMATH MPOTOKOJIA, a TaKxkKe
CIOCOOBI pelieH!sT BOSHUKAIONIUX MpobsieM. Tumoskie ommoOKy npu padboTe ¢ aapecanuei u
UX MPEIOTBpAIlCHHUE.




7. PabGora koHTpoOJIepa (master) B ceTH ¢ MOAYJISIMHU BBoJa/BbiBoa (slave)

OcCHOBHbBIE TPUHIMUIBI B3aUMOJEHUCTBUS KOHTpOJUIEpa U  YCTPOWCTB BBOJA-BHIBOJA
MOCPENICTBOM ceTeBbIX MpoTokooB. IIporokonst MODBUS RTU u MODBUS TCP, ux
0COOEHHOCTH W MPaBUJIa UCIIOIB30BaHM TIPH pabOTe KOHTPOJUIEpa Kak B PeKUME master, Tak
u B pexxume slave. [Topsiiok HacCTpoMKK mapaMeTpoOB COSAMHEHUS U 0OMEHA TaHHBIMUA MEXKITY

HaumeHoBaHue pa3iesioB
U TeM
npogdeccuoHAJIbLHOI0
moayJs (ITM),
MeKIUCHUILITNHAPHBIX
kypcoB (M/IK)

Conep:xanue yueOHOro MarepuaJa,
J1a0opaTopHbIe padoThl M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITeIbHAs yueOHas padoTa
o0yuarommxcs, Kypcopasi padora (IpoekT) (eciau NpeaycCMOTPEHBI)

Oo0beM, akaa. 4/ B
TOM 4ucjie B popme
NPAKTHYECKOH
NMOATOTOBKH, AKX 4

KOHTPOJUIEPOM H YCTPOHCTBAMHU BBOJIa-BbIBO/IA, AHATM3UPYIOTCS BO3MOXKHBIE IIPOOIIEMBI ITPH
paboTe B ceTH U CrIoCOObI UX YCTPAaHEHHUS.

8. Padora B ceTn mo nporoxkosry MODBUS RTU c¢ pa3nu4HbIiMu ycTpoiicTBaMHu
Ocnognble acniekThl mpoTokora MODBUS RTU, Bximrovast popmar kaapa, aapecaluio,
(GYHKIUY, a TAaK)Ke U3ydeHHEe pabOThl pa3IUYHBIX YCTPOUCTB (KOHTPOJIEPOB U MOTyJIEH
BBOJIa-BBIBOJIA) B CETH, UCIIOJIB3Ys ATOT NMPOTOKOJI. HacTpolika u KoH(pUTypalus yCTPOUCTB,
aHaJIM3 MPOTOKOJIAa 0OMEHA U METObl AUATHOCTUKH MPoOJIeM, BOSHUKAIOIINX B paboTe ceTH

MODBUS RTU.

0. Pa6ora B ceTn nmo nporoxkoay MODBUS TCP

OcnoBel mpotokoma MODBUS TCP, Bxmouyas ¢opMaTsl COOOLICHUN, CTPYKTYpYy
TpaH3aKIMKA, CIMOCOObI OOMEHa JaHHBIMH MEXIY YCTPOMCTBAMH, a TakK)Ke HACTPOUKY H
koHpurypammio cetu MODBUS TCP u ee ycrpoiictB. COBpeMEHHBIC TEXHOJOTHH H
MHCTPYMEHTHI 11 MOHUTOpUHTra u ynpasieHnus cetbio MODBUS TCP, takue kak SCADA-
cucteMsl 1 [1O g ceTeBOro aHaiusa.

10. TumoBble MPOMBINLIEHHbIE MPOBOAHBbIE M KadeJbHbIe CeTeBbIe MPOTOKOJIbI
PasnuyHble CEeTeBBIC MPOTOKOJBI, HCIOJIb3yeMble B MPOMBIIUICHHBIX CETSX Ui OOMeHa
JAHHBIMH MEXIy YCTPOMCTBAMHM aBTOMATH3Al[MM W YOPABJICHHS TEXHOJOTHMYCCKUMH
nporneccamu (npotokonsl, PROFIBUS, CAN, Ethernet/IP, DeviceNet, Modbus, Foundation
Fieldbus, AS-i u apyrue). OcoOeHHOCTH W TPUHIMIIBI PabOTHI KaXJI0TO0 MPOTOKOIA, €ro
NPEUMYIIECTBA M HEIOCTATKH, & TAK)KE CIIOCOOBI HACTPOUKH M KOH(GHUTYPUPOBAHUS CETEH C
HCITOJIb30BAHUEM ITHX IPOTOKOJIOB.




11. BecnpoBoaHbIe JIOKAJIbHbIE CETH JIsi MPOMBIILIEHHOT0 PUMEHEHH S

TexHomornu OeCIPOBOIHON CBS3M, HCIOIB3YEMbIX B IMPOMBIIUIEHHOCTH, TaKuX Kak Wi-Fi,
Bluetooth, Zigbee, LoRa, NB-IoT u ap. Oco0eHHOCTH HCITOIb30BaHHUs OECIIPOBOIHBIX CETEi
B IPOMBIIUICHHOM OKDPY)KEHHH, TakKhe Kak TpeOOBaHMs K HaJEXKHOCTH M OE30MIaCHOCTH,
0COOCHHOCTH pasBEPTHIBAHUSA M KOH(PDUI'YPUPOBAHHUS, a TAKKE METOAbI MOHHUTOPHHIA H
yIpaBiieHUs! OECIIPOBOJHBIMU CETSIMH.

12. Crnenuaan3upoBaHHbIe ceTeBble HHTePdelchl A5 YMHOT0 10Ma
PaznuanbIe TPOTOKOJIBI M TEXHOJIOTHUH, UCTIONB3YEMBIE B CHCTEMaxX YMHOTO foma (ZigBee, Z-
Wave, Thread, Bluetooth, Wi-Fi u apyrue). OcoOeHHOCTH WX IPUMEHEHHUS B CHCTEMAx

HaumeHoBaHue pa3ieioB
U TeM
npo¢eccHOHATLHOI0
moayJsa (ITM),
MEKIN CHUNIIMHAPHBIX
kypcos (M/IK)

Conep:xanue y4ye0HOro MmarepuaJa,
JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITeJIbHAS YueOHast padoTa
o0yyawIuxcsi, Kypconasi padora (mpoekr) (eciu mpeaycCMOTPEHBI)

Oo0bem, akaa.u/ B
TOM 4ucjae B popme
NMPAaKTHYEeCKOM
NMOAr0OTOBKH, aKaJ 4

aBTOMAaTHU3AIMKM YMHOTO JoMa. ACIEKThl 0€30MaCHOCTH U 3aIIUTHI JaHHBIX B CHCTEMAaX YMHOTO
JIOMa, BO3MOKHOCTH UHTETPALlUU PA3IMYHBIX YCTPONUCTB M CUCTEM B OJIHY CETb.

13. IIpeoOpa3oBaresin uHTep@eiicon

[IpeobOpazoBarenu wuHTEp(DEHCOB i pa3nuyHbBIX cTaHmapToB cBs3u (RS-232, RS-485,
Ethernet, USB). Bribop u HacTpolika mnpeoOpaszoBareneid HHTEPPEHCOB B COOTBETCTBUHU C
TpeOOBaHUSIMU KOHKPETHOM 3aa4u.

14. CoBpeMeHHBbIE TeHIEHIIHH pa3BUTHs ceTeBbIX TexHoJoruii B ACY TII — web-
cepBepbl M 00JIaYHbIe PelIeHUs
HO,Z[XO,Z[BI K oOpraHusalun CCTCBLIX TEXHOJIOTHHA B ABTOMATHU3UPOBAHHBIX CHCTCMaAX

YIpaBICHUS TEXHOJIOTUYECKUMH TMPOIECCaMi, OCHOBAaHHBIX Ha WCIOJIb30BaHUU Wweb-
cepBepoB U 00MauHBIX perieHuil. OCHOBHBIC MPHUHIIMIIBI MMOCTPOCHHS Web-CepBEepOB H UX
B3anmojeiictBus ¢ ycrpoiictBamu ACY TII, BO3MOXHOCTH HCIIOJNB30BaHUS OOJAYHBIX
peueHui Uil yAAIeHHOTO MOHUTOPUHTA U YIIPABJICHUS TEXHOJIOTMYECKUMHU MPOLECCAMU.




15. Kondurypuposanue 1 HacTpoiika ceTeBbIX YCTPOMCTB s

aBTOMATHU3aLMH TEXHOJIOIHYECKHUX MPOLECCOB

[Tporecc HACTPOHKK M KOH(UTYPUPOBAHUS CETEBBIX YCTPOUCTB JIJIsl aBTOMATU3ALIUHI
TEXHOJIOTHYECKHUX IIPOLECCOB B IPOMBIIIJIEHHOCTU: U3YYEHUE PA3IIMYHBIX IIPOTOKOJIOB CBSI3H,
HACTPOHKa yCTPOICTB Ha paboTy B CETH, a TAK)KE ONpeIeIeHne HaCTPOeK 0€30IacHOCTH U
MOHMTOPHHIA CETEBON aKTUBHOCTH.

16. Oco0eHHOCTH NPUMEHEHHMs] NMPOMBINLICHHBIX CEeTEBbIX NMPOTOKOJIOB B YCJIOBHSAX
BBICOKHMX HATPY30K U ILUIOXOi CBSI3U
[IpoGneMbl, BO3HHKAIOLIME MPU Tepefadye JaHHBIX B MPOMBIIUICHHBIX CETSIX B YCIOBHSX

BBICOKMX HAarpy3oKk M IIJIOXOH CBs3u. M3ydyeHue METONOB pelleHHs 3THUX HpolieM ¢
WCIIOJIb30BaHUEM CIICLIMAIU3UPOBAHHBIX IPOMBIIIICHHBIX CETEBBIX IPOTOKOJIOB. MeTobI
ONITUMU3AIMH MTPOIYCKHOM CIOCOOHOCTH CeTeil U yMEHBIICHUS 33IePKeK Nepeaayn JaHHbIX.

17. CpaBHuTebHBINH aHaM3 NpoMbinLIeHHbIX Ethernet-texnosoruii: EtherNet/IP,
PROFINET, Modbus TCP
O0630p u ananu3 ocobeHHocTel Tpex mpombiiieHHbIX Ethernet-mporokonos: EtherNet/IP,

PROFINET u Modbus TCP. Paznuuust Mex1y 3THMH IMPOTOKOJIAMH, UX MPEUMYIIECTBA U
HEJI0OCTAaTKH, 00JaCTH MPUMEHEHHS B TPOMBINIUICHHBIX ceTsax u ACY TII.

HaumeHoBaHue pa3ieioB
U TeM
npogdeccuoHAJIbLHOI0
moayJs (ITM),
MeKIUCHUILITNHAPHBIX
kypcoB (M/IK)

Conep:xanue yueOHOro MarepuaJa,
JJabopaTopHbIe padoThl M MPAKTHYECKHE 3aAHATHS, CAMOCTOSITeIbHAs yueOHas padoTa
o0yyarommxcs, Kypcosasi padora (IpoekT) (eciau NpeaycMOTPEHBI)

Oo0beM, akaa. 4/ B
TOM 4ucjie B popme
NMPAKTHYEeCKOH
NMOATOTOBKH, AKX 4

18. IlpumeHeHHe NMPOMBILNLUIEHHBIX MAPHIPYTH3aTOPOB JIA O0ecreYeHus
0e30I1aCHOCTH U HA/Ie:KHOCTH PadoTHhI ceTeBOi HH(PPaACTPYKTYpHI.
Posib MPOMBINUIEHHBIX MapLIPYTH3aTOPOB B oOOecreueHHH Oe30MacHOCTH W HaJeKHOCTH

paboThl ceTeBOil MHQPACTPYKTYpbl B MpoMbIIUIEHHOH cpene. OcHOBHbIE (YHKIHUU
IPOMBIIIJICHHBIX MapIIPyTH3aTOpoB (BUpTyaibHas yactHas ceTh (VPN), Opannmaysp, NAT-
TPaHCIALKA), UX KOH(UIrypauus W HacTpodka. MeTolbl 3alUThl OT BHEIIHUX aTak M
obecrieueHnst HaIeKHOCTH pabOThI ceTeBOM MH(PPACTPYKTYPHI.

B ToM 4nciIe MPaKTHYeCKHUX 3aHATHH M 1a00paTOpHBIX padoT
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[Tpaktrueckoe 3ansTue 1. PaboTa ¢ OCHOBHBIMU CETEBBIMU TEXHOJIOTHSIMHU B TIPOMBIIILIICHHOM
aBTOMAaTH3ALNH




[TpakTrueckoe 3ansTue 2. PazpaboTka cxeMbl TPOMBIIINICHHON CETH U BEIOOP CPEJICTB €¢
peanuzanuu

[Tpaktrueckoe 3anstue 3. [Ipaktuaeckoe npuMmenenue npotokosa MODBUS s oOmena
JAHHBIMU MEXY YCTPONCTBAMHU

[Tpaktuyeckoe 3austue 4. Co3ganne KOHYUTYPALIUU CETH C UCTIOIB30BAHUEM MTPOTOKOIA
MODBUS

[TpakTrueckoe 3ansTue 5. Opranuzamnus padoThl KOHTpoJIIEpa (slave) u omepaTopHOi MaHeIu
(master) mo mporokoiry MODBUS

[IpakTuueckoe 3anatue 6. BeipaBHMBaHME apecoB NEPEMEHHBIX B I0JI€ MaMSITH IIPOTOKOJIA
MODBUS

[Mpaktnueckoe 3amstue 7. Hacrpoiika paboTel KoHTposuiepa (Master) c¢ MomymsaMu
BBOJ1a/BbIBO/IA (slave) mo mporokomy MODBUS RTU

[Tpaktrueckoe 3anstue 8. [IpakTrdeckas paboTa ¢ pa3IMIHBIMU YCTPONUCTBAMH 1O TTPOTOKOIY
MODBUS RTU

[Tpaktrueckoe 3anstue 9. Pabora ¢ mporokonom MODBUS TCP

[TpakTuyeckoe 3anstue 10. PaboTta ¢ THIOBBIMU POBOJHBIMHU U KaOETbHBIMU MPOTOKOJIAMH B
IIPOMBIIUIEHHOCTH

[Ipaktnyeckoe 3anstue 11. M3ydenue OecnpOBOAHBIX  JIOKAJIbHBIX  CeTed I
IIPOMBILUIEHHOT'O IIPUMEHEHUS
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HaumeHoBaHue pa3ieioB
U TeM
npo¢ecCHOHATLHOI0
monayas (ITM),
MEKINCHUNIIMHAPHBIX
kypcos (M/IK)

Conep:xanue y4ye0HOro marepuaJa,
JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS YueOHass padoTa
o0yyawIuxcsi, Kypconasi padora (mpoekr) (eciu mpeaycCMOTPEHBI)

Oo0bem, akaa.u/ B
TOM 4ucjae B popme
NMPaKTHYEeCKOM
NMOAr0OTOBKH, aKaJ 4

[IpakTrueckoe 3anstue 12. [IpakTuueckoe MpUMEHEHUE CIIEIIUATU3UPOBAHHBIX CETEBBIX
uHTEp(EeicoB Al yMHOTO 10Ma

[Tpaktrueckoe 3anstue 13. PaGota ¢ mpeobpazoBarenssMu HHTEPPEHCOB B IPOMBITIIICHHON
cetn

[IpakTuueckoe 3anstue 14. O3HaKOMIIEHHE C COBPEMEHHBIMU TEHACHIIUSIMU B Pa3BUTHHI
ceteBbix TexHonoruit B ACY TII, Bkitouast web-cepBepbl M 00JIa4HbIC PEIICHHS




[Ipaktnueckoe 3anarue 15. OcoOEHHOCTH TNPUMEHEHHS TPOMBIIUICHHBIX CETEBBIX
IIPOTOKOJIOB B YCIIOBHSIX BBICOKMX Harpy30K M IJIOXOH CBSI3U

[Tpaktrueckoe 3anstue 16. CpaBHUTEIBHBIN aHATN3 TPOMBINUICHHBIX Ethernet-TexHomornii:
EtherNet/IP, PROFINET, Modbus TCP

IIpaktnueckoe 3ansatue 17. IIpuMeHeHHE TNPOMBIIUIEHHBIX MapUIPyTH3aTOpPOB JUIA
oOecrieyeHns O€30MAaCHOCTH U HAJIG)KHOCTH PabOThI CETEBOM MHMPACTPYKTYPHI

[Ipaktuyeckoe  3amatue  18.  IIpakTHueckoe  HCMOJIB30BAaHHE  MPOMBIIUICHHBIX
MapIIpyTU3aTOPOB

IIpakTnueckoe 3anarue 19. Opranuszanus yJajJleHHOro 10CTyIa K CETEBBIM yCTPONWCTBAM B
IIPOMBILICHHOW CETH

[TpakTruyeckoe 3anstue 20. PazpaboTka u TecTUpoBaHHE COOCTBEHHOTO MPOMBIIIUIEHHOTO
IPOTOKOJIA 17151 OOMEHA JaHHBIMU MEX/1y YCTPOUCTBAMU B CETH

IIpakTnueckoe 3anarue 21. Opranusanus KiacTepa NpOMBIIUIEHHBIX KOMIBIOTEPOB AJIs

BBITNIOJIHEHUS BBICOKOIPOM3BOAUTENbHBIX BelunciieHu B ACY TII

IIpumepHasi TeMaTHKAa CAMOCTOSITEILHOM Y4eOHOI padoThI NPH U3YYeHHUH pa3aesa 2. TexHOJIOruu aBToMaTU3aluu
TEXHOJOTMYECKHUX IIPOLIECCOB

CuctemaTudeckasi mpopadOTKa KOHCIIEKTOB 3aHATHM, YI€OHOH U CIIEIMaTIbHOM TEXHUYECKOH JTUTEpaTyphl (TI0 BOIIPOCaM K
naparpadam, riaaBaM yueOHBIX TOCOOUH, COCTAaBICHHBIM IpernoaaBateneM). [loaroroska k 1abopatopHeiM paboTam ¢
MCIIOJIb30BaHNEM METOJMYECKUX PEKOMEH Al mpenoiaBaresns, opopMieHne 1a00paTopHbIX paboT, OTYETOB U
NOJArOTOBKA K X 3aIMTE.

TemaTnka 1oMalIHUX 32/1aHUI, CO001EeHNI, pedepaToB:
1. AnHanu3 npoMBIIIIEHHOTO 00BEKTa U BISIBICHHE TOTPEOHOCTEH B aBTOMATHU3aLMU TEXHOJIOTUYECKUX MPOLIECCOB.
2. Pa3paboTka CTPYKTYpHOH CXeMbl aBTOMATHU3AallMM TEXHOJOTHYECKOro Ipollecca Ha OCHOBE BBIOpAaHHBIX

HaumeHoBaHue pa3ieioB

U TeM
Conep:xkanue y4ye0HOro marepuaJa,
npo¢eccHOHATLHOI0
JabopaTopHbie pad0ThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHass padoTa
moayJsa (ITM),

o0y4aronuxcs, KypcoBasi padora (MpoeKT) (eciIy IPeIyCMOTPEHBI
MEKINCHUNIIMHAPHBIX y m » KYP P (p ) ( peay P )

kypcos (M/IK)

Oo0bem, akaa.u/ B
TOM 4ucjae B popme
NMPaKTHYEeCKOM
NMOAr0OTOBKH, aKaJ 4




MPOMBIIIIEHHBIX KOHTPOJJIEPOB U YCTPOUCTB.

3. Br16op 1 HacTpoiika TaTYNKOB M N3MEPHUTEIBHBIX TIPUOOPOB /I MOHUTOPUHTA TEXHOJOTHUECKUX apaMeTPOB.

4. Pa3paboTrka nporpaMMHOro o0ecriedeHus JJisk aBTOMATH3AIUH TEXHOJIOTHIECKOTO MPOIIecca ¢ UCIOIb30BAHHEM
SI3BIKOB TIporpammupoBanus, Takux kak Ladder, Function Block Diagram (FBD), Structured Text (ST) u T.1.

o. Pa3paboTka anropuTMOoB yIipaBiICHHs TEXHOJIOTHYECKUM MPOIIECCOM C UCIIOJIb30BAHHEM JIOTHYECKHX OTepaIiil 1
MaTeMaTHYECKUX BBIPAKCHUH.

6. Hactpolika mpOMBIIIJICHHBIX CETEBBIX YCTPOMCTB /Uit 0OMEHA JaHHBIMU MEX/y IPOMBIIIJICHHBIM KOHTPOJJIEPOM U
YCTPONCTBAMH Ha MPOU3BOICTBE.

7. OI.[GHKa Bq)(beKTI/IBHOCTI/I aBTOMAaTU3allu TCXHOJIOTMYCCKOTO IMPOLCCCa Ha OCHOBC aHAJIM3a MOJTYYCHHBIX TAHHBIX.

8. PazpaboTka TEXHMUYECKOTO 3aJaHUsl Ha AaBTOMATH3AIMI0 TEXHOJIOTMYECKHX TPOIECCOB JUISi KOHKPETHOTO
IPOM3BOJICTBEHHOTO O0BEKTA.

0. Onpenenenne TpeOOBaHM K 000PYIOBAHUIO U HHCTPYMEHTAPHIO JUIS aBTOMATH3AIMH TEXHOJIOTHYECKOTO MpoIiecca.
10.  IIpoBeneHue WHKCHEPHBIX U3BICKAHUHN M Pa3padOTKa TEXHHYECKOTO MPOSKTa HAa aBTOMATH3AINIO TEXHOJIOTHUECKUX
IPOIIECCOB.

11. OreHKa CTOUMOCTH 000PYI0BAHUS U MTPOTPAMMHOTO 00€CTICUEHHUS JIJIs1 aBTOMATU3AIMH TEXHOJIOTHIECKOTO
nporiecca.

12. AHaNM3 pUCKOB M MPUHATHE MEP MO 00ECTIEYCHUIO 0€30MTaCHOCTH MPOIiecca aBTOMATHU3AIUH TEXHOJIOTHUECKHUX
IPOIIECCOB.

13.  H3yueHWe TNPOMBINUICHHBIX CTAaHAAPTOB W HOPMATHUBHBIX JIOKYMEHTOB, PETYJIHPYIOIIUX aBTOMATHU3AILUIO
TEXHOJIOTHYECKHUX POIIECCOB.

14. Pa3paboTka METOOWMKH TEXHHYECKOTO OOCIYXKMBaHUS H pEMOHTa OOOPYIOBaHHUSA, HCIOIB3YEMOTO TIPH
ABTOMAaTHU3allu TCXHOJIOTHYCCKOTI'O IMponecca.

15.  H3yueHwe mpuMEpOB YCHEIIHOW peaTr3alii MPOSKTOB MO0 aBTOMATH3AIMH TEXHOJIOTHUECKUX MPOIIECCOB B

PA3JIMIHBIX OTPACIIAX MPOMBIIIJICHHOCTH.

YueOHasi npakTHKa pa3aena 2. TexHoIoruu aBTOMaTU3alUK TEXHOJIOTHYECKUX MPOIIECCOB
Bunawbi pador
1. Hacrpoiika mpaB gocryma.

2. OpopmieHre TEXHUIECKOI TOKYMEHTALUH, ITpaBuiia 0(OPMIICHUS TOKYMEHTOB.
3. Hactpoiika amnmapaTHOTO ¥ TPOrPaMMHOTO 00ECIICUEHUS CETH.

4. Hactpoiika ceTeBo KapThl, HMsI KOMITBIOTEPA, pabouas Tpymia, BBeIeHHe KoMmbiloTepa B domain.

108




HaumeHoBaHue pa3ieioB
U TeM
Conep:xanue yueOHOro MarepuaJa,
npo¢eccCHOHATLHOI0
Moxyst (ITM) JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHas1 padoTa
ay > 00yyaIuxcs, KypcoBasi padora (mpoekT) (eciiu npeaycCMOTPEHbI)
MEKIN CHUNIIMHAPHBIX
kypcos (M/IK)

Oo0bem, akaa. u/ B
TOM 4ucje B popme
NPAKTHYECKOH
NMOATOTOBKH, AKX 4

5. [IporpamMmMHas TMarHoCTHKa HEUCIIPABHOCTEH.

6. AnmapaTHas T1arHOCTHKA HEUCITPABHOCTEH.

7. ITonck HEMCNIPaBHOCTEN TEXHUYECKUX CPENICTB.

8. BrimorHeHUe AeMCTBUI TTO YCTPaHEHUIO HEUCTIPABHOCTEH.

9. Mcnonb30BaHNe aKTUBHOTO, TACCUBHOTO 000PYIOBAHHUS CETH.
10. YcTrpaHeHnue mapa3uTHPYIONMIEH Harpy3Ku B CETH.

11. TToctpoeHune GU3NIECKON KapThl JOKATHLHON CETH.

IIpousBoacTBeHHAs NMPaKTUKA pa3aesa 2. TeXHo10rum aBToMaTu3alui TEXHOJIOTMYEeCKUX NMPoLeccoB
Buawbi pador

1. YcraHoBKa Ha cepBepbl U padouyne CTAaHIMU: OTIEPALIMOHHBIE CUCTEMBI M HEOOX0IUMOe Ji71sl paboThI MPOrpaMMHOE

o0ecrnieueHue.

2. OcymiecTBieHne KOH(QUTYpUPOBAaHUS POTPAMMHOT0 0OECTIEYEHUs Ha cepBepax U pabOUMX CTAHIIHSIX.

3. [Tognepxka B pabOTOCIIOCOOHOM COCTOSIHUM ITPOTrPaMMHOE 00ECTIEYeHHE CEPBEPOB U pabOUMX CTAHITHH.

4. Perucrpanus nonp3oBareneil T0KaJIbHOW CETH U MOYTOBOTO CEpPBEPa, Ha3HAYAET UICHTH(PHUKATOPHI U TTAPOIIH. 144
S. VYcraHoBKa MpaB 10CTYNA U KOHTPOJIb UCIOIb30BAHUS CETEBBIX PECYPCOB.

6. ObecnieueHre CBOEBPEMEHHOT'O KOITUPOBAHMS, apXUBUPOBAHUS U PE3EPBUPOBAHUS JTaHHBIX.

7. [IpunsaTHE Mep IO BOCCTAHOBJICHUIO pa00OTOCIIOCOOHOCTH JIOKAIBHOM CETH MPHU COOSX MITH BBIXOJIE U3 CTPOSI CETEBOTO
00opymoBaHUsI.

8. BersBiienne omm6ok 1mosp30BaTene u MporpaMMHOro 00eCieuyeH!s U IPUHATHE MEP IO UX UCIPABIICHUIO.

9. IIpoBeneHnEe MOHUTOPUHTIA CETH, pa3padaThIBATh MPEATIOKEHUS IO PA3BUTHIO HHPPACTPYKTYPHI CETH.

Kypcosoii npoekr (padora)

TemaTnka KypcoBBIX IPOEKTOB (padoT)

1. PazpaboTka cucTeMbl aBTOMAaTU3aUH MIPOLIECCa TPOM3BOICTBA HA 0a3e MPOMBIIIJICHHOTO KOHTPOJLIepa.

2. Co3gaHue CcHUCTEeMBl AaBTOMATUYECKOTO YIPABICHHS TEXHOJOTMYECKMMHU TIPOIlECCaMM Ha OCHOBE METOOB
HWCKYCCTBEHHOI'O MHTEIIEKTA. 30
3. PazpaboTtka nmporpaMMHOro obecriedeHus 1J1sl aBTOMATU3aUH TpoLiecca COOPKH W31 Ha TPOMBIIIIICHHOM

IIPOM3BOJICTBE.

4, Uccnenosanue u Bueapenue rexnonoruu RFID (Radio Frequency Identification) myist aBTomaru3anum ydera u

KOHTPOJIA IpOUCCCOB HA MPOU3BOJACTBE.




5. Co3gaHue cUCTEMbl MOHUTOPUHTA TEXHOJIOTUYECKUX TTPOLIECCOB C UCMOIb30BaHUEM JAaTYMKOB U [0 T-TexHOI0THil.

HaumeHoBaHue pa3ieioB
U TeM
npo¢ecCHOHATLHOI0
moayJasa (ITM),
MEKINCHUNIIHHAPHBIX
kypcos (M/IK)

Conep:xxanue yuye0HOro MmarepuaJa,
JabopaTopHbie padoThI U MPAKTHYECKHUE 3aAHATHS, CAMOCTOSITe/IbHAS Y4eOHass padoTa
o0yuarommxcs, Kypcosasi padora (IpoekT) (eciau NpeaycCMOTPEHBI)

Oo0bem, akaa.u/ B
TOM 4ucjae B popme
NMPAKTHYECKOM
NMOArOTOBKH, aKaJ 4

6. Pa3paboTka cucTeMbl aBTOMAaTHUECKOTO YIIPABJICHHS SHEPrONoTpeOIeHIEM Ha TPOU3BOICTBE JIJISl TIOBBIIIICHUS

3 PEeKTUBHOCTH U SKOHOMHUH 3aTpar.

7. HccnenoBanue u BHEApEeHUE TeXHONOTHH 3D-meuaT B MPOM3BOACTBEHHBIH MPOIIECC C IENIbI0 aBTOMATU3aIUU 1
ONTUMM3AIMH [TPOLIECCOB.

8. Pa3paboTka cucTeMbl aBTOMAaTHYECKOTO KOHTPOJIS U YIIPABJICHUS KA4eCTBOM MPOIYKIIUU Ha MPOU3BOJICTBE.

9. HccnenoBanue u aHanu3 CyIIECTBYIOIUX TEXHOJIOTHI aBTOMATU3aLMU TEXHOJIOTUYECKUX MPOIIECCOB C LIETBIO
BbIOOpa Hanbosee 3PPEeKTUBHON U ONTUMAIIEHOM.

10. Co3ngaHue cUCTEMbI aBTOMATU3AIMU YIIPABJIECHUS CKIIAJICKUMH MPOLIECCaMU € UCMO0JIb30BaHUEM TexHooruii [oT u
HCKYCCTBEHHOT'O WHTEIIJICKTA.

11. Pazpabotka mporpammHoro oOecrieueHUs MJIsi aBTOMATH3allMd TEXHOJOTHYECKHX TIPOIECCOB Ha MAaJbIX
IPEIPUATHIX.

12. HccnenoBaHue U BHEAPEHUE CUCTEMbI aBTOMATH3aIlMHU YIIPABJICHUS TPOU3BOJICTBEHHBIM LIUKJIOM Ha OCHOBE
npuHuunos LEAN-npousBoacTBa.

13. Coznanue cucteMbl aBTOMaTH3MPOBAHHOTO YIIPABJICHUS U KOHTPOJISI TEXHOJIOTHYECKUX MPOIIECCOB B CEIBCKOM
XO3SIICTBE.

14.  PazpaboTka cuCTeMbI aBTOMATU3aLUU MIpOLiecca TPAHCIOPTUPOBKU IPY30B Ha CKJIaJjaX U MIPOU3BOJICTBE C
UCIIOJIb30BaHUEM POOOTOTEXHHKH.

15.  HccnenoBaHue U aHANU3 CYIIECTBYIOMIMX TEXHOJIOTUN aBTOMAaTHU3AIMH MTPOLIECCOB B MAIIMHOCTPOUTEIHLHOM OTPaCIH
C IIeJIbI0 BRIOOPA ONTUMAIBHOM NI KOHKPETHOTO IPON3BOICTBA.




Bcero: 535




3. YCJIOBUA PEAJIMBALINU TPOPECCUOHAJIBHOT'O MOAYJIA

Juisi peanuM3anuM NporpaMmbl NpogecCHOHATBHOIO MOAYJSA IOJIKHBI

OBITH NPe1yCMOTPEHbI CJIeyIoIHe crelHaJlbHble TOMEIICHHUS:
JlaGopatopun «MH(pOPMAIIMOHHBIX TEXHOJIOTUIY, «HampaBisiomuX CHUCTEM» OCHAIllEHHBIE B
COOTBETCTBHH C M. 6.1.2.3 mpumepHON 00pa3oBaTeNbHON TporpamMmsl 1o cneruaibHocTr 09.02.06
CereBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE.
Macrepckue «MoHTaxXa M HACTPOWKH OOBEKTOB ceTeBOM WHOpacTpykTypsl, «PemoHTa U
00CITy>)KUBaHHsI YCTPOUCTB HH(POKOMMYHHKAIIMOHHBIX CUCTEM» OCHAIIIEHHBIE B COOTBETCTBHH C 1.
6.1.2.4. mpumepHoli o0Opa3zoBaTenbHOM mporpamMmbl 1o crneruaabHocTH 09.02.06 CeteBoe u
CUCTEMHOE aJIMUHUCTPUPOBAHHUE.
OcHameHHble  0a3bl MPAaKTHUKHA, B COOTBETCTBMU ¢ 1 6.1.2.5 mpumepHOil 00pazoBaTenbHON
nporpaMMsl 1o cnenransHocTd 09.02.06 CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

NudopmanuonHoe odecneyeHue peaau3anu NPporpaMmbl
st peanuzaruy nmporpaMMbl OMOIMOTEYHBIH (GOHT 00pa30BaTEIHLHON OpraHU3aINH JOIKEH UMETh
NeYaTHblE W/WIM  DJIEKTPOHHBIE OOpa3oBaTeNbHbIE W WH(POPMALMOHHBIE PECYPChI,  JUIA
WCIIONB30BaHUsl B oOpazoBarenbHOM Tiporecce. I[lpu dhopmupoBanuu Oubamoreunoro Qonma
OGp%OBaTCHBHOﬁ OopraHu3anun BBI6I/IpaeTC5I HC MCHCC OJHOI'0 U3OaHUA U3 MCPCUUCICHHBIX HUKC
MEYaTHBIX W3JaHUN U (UJIM) SJIEKTPOHHBIX H3/aHUN B KaueCcTBE OCHOBHOIO, MPHU 3TOM CIHCOK
MOXKET 6I>ITB JOIIOJIHEH HOBBIMU U3JaHUAMMU.

3.1.1. OcHoBHBIE TeYATHBIEC H3TAHNUSA

1. Hazapos, A. B. DkcrutyaTtanus 00beKTOB ceTeBoi HHGpacTpyKkTyphl: yueOHuk / A.B. Hazapos,
A.H. Enraneraes, B.I1. MenpaukoB. — Mocksa: KYPC: UH®PA-M, 2023. — 360 c. — (Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-06-6. - TekcT: anekrponnsrii. - URL:
https://znanium.com/catalog/product/1999922.

2. lllanbrun, B.®. MHpopmannonHas 6€30MaCHOCTh KOMIIBIOTEPHBIX CUCTEM M CETe: yueOHoe
nocooue/ B.®. llaasrun. — M.: U] «DOPYM» - UHOPA-M, 2023. - 416 c.

3.1.2. OcHOBHBIE 3JIeKTPOHHBbIE U3TAHUS

1. Hazapos, A. B. Dkcrutyaranusi 00bEKTOB C€TeBON MHMPACTPYKTYPHI [ DIEKTPOHHBIN pecypc]:
yueOHuk / A. B. Hazapos, A. H. Earansraes, B. [1. Menbaukos. — M.: KYPC; UHOPA-M, 2022.
— 360 c. —Pexwum goctyna: https://znanium.com/catalog/product/1071722

2. lllanbrun, B. @. MadopmanuonHas 6€30MacHOCTh KOMITBIOTEPHBIX CUCTEM H CeTel
[DnexTponHbIi pecypc]: yaeoHoe nmocodue / B. ®@. lllansrun. — M.: DOPYM: UHDOPA-M, 2021.
— 416 c. Pexxum noctyna: https://znanium.com/catalog/product/1189327

B nmpumepHoii nmporpaMme MpUBOIUTCS NEPEeUCHb MEYaTHBIX W/UITU 3JIEKTPOHHBIX 00pa30BaTebHbIX
W3JIaHUN JJ151 KCTIOJIb30BaHMs B 00pa30BaTeIbHOM Ipoliecce. DIESKTPOHHbBIE pecypchl (He yueOHbIe
W3J1aHus1) YKa3bIBAIOTCS B IOMOJHUTENbHBIX HCTOYHUKAX.

Criucku nutepaTypbl opopMistiores B anipaBuTHOM nopsiike B coorsercTBuu ¢ OCT P 7.0.100—
2018 «bubmuorpaduueckas 3amuch. budbmmorpaduueckoe onucanue. O6mme TpeOOBaHUS U
npaBwiia coctaBiaeHus» (yTB. mpukazoM Ne 1050-ct denepanbHOro areHTCTBa 10 TEXHUYECKOMY
perynupoBanuio u Mmerposioruu (Poccranmaprom) ot 03 nexadbpst 2018 rona).

3.1.3. lonoJiHuTEIbHbIE HCTOYHUKH (ITPH HEOOXOIUMOCTH )
1.https://acti.ru/resheniya-i-uslugi/informatcionnaia-bezopasnost/bezopasnost-it-
infrastruktury/zashchita-perimetra-i-setevaia-bezopasnost/



https://znanium.com/catalog/product/1071722%202

4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHMUAA
MMPOPECCHOHAJIBHOI'O MOJAYJIA

Kox n mammenoBanue 11K n OK,
(bopMHpYEMBIX B paMKax
MOYJIst

Kpurepun onenku

MeTtonrnl OLIEHKHT

[IK 3.1 OcymiecTBasaTh
MIPOEKTUPOBAHUE CETEBOM
UHPPACTPYKTYPHI

1K 3.2. O6cmyxuBaTh CETEBIE
KOH(UTypaIuu mporpaMmMHO-
anmapaTHbIX CPE/ICTB

I1K 3.3. OcyiecTBisTh 3alIUTy
MH(pOpPMAIIUU B CETH C
HCI0JIb30BAHUEM IIPOIPAMMHO-

anrmapaTHbIX CPE/ICTB

I1IK 3.4. OcyiecTBisiTh
YCTPpaHCHHUC HCTUITUYHBIX
HEUCIpaBHOCTEH B paboTe
CeTeBO MH(MPACTPYKTYPHI

I1IK 3.5. MoaepHU3upoBath
CETEBbIE YCTPOMCTBA
MH(pOpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX CUCTCM

Onpenenenue
npodeccroHabHOM
3aJjauu M ITAIoB €e
BBITOJIHCHUS

O} eKTUBHBII TOUCK
nH(pOpMaLUU AJIs
pereHHs
npodeccroHabHOI
3aJaun

Omnpenenenue pecypcos
IUTSL PEIICHUS
npodeccroHabHOM
3aJauu

OrneHka «OTJIMYHO» -
TEXHUYECKOE 3a/IaHUE
IPOaHATU3UPOBAHO,
aNTOPHUTM pa3paboTaH,
COOTBETCTBYET
TEXHUYECKOMY 3aJaHUI0 U
o OpMIIEH B COOTBETCTBUU
CO CTaHJapTaMH,
MOSICHEHBI €70 OCHOBHBIC

CTPYKTYPBHL.
O1eHKa «XOpOoIIo -

aJITOpUTM paszpaboTaH,

o OopMIIEH B COOTBETCTBUU
CO CTaHAapTaMu U
COOTBETCTBYET 3aJJaHUIO,
MOSICHEHBI €70 OCHOBHBIC
CTPYKTYPBL.

OrneHka
«YHAOBJICTBOPUTCIBHO» -
aNropuT™M pa3paboTaH U
COOTBETCTBYET 3aJJaHHIO.

Dk3ameH/3aueT B hopme
co0eceI0BaHNA:
MPAKTUIECKOE 3aJaHUE
10 TIOCTPOCHUIO
aJIrOpUTMa B
COOTBETCTBHH C
TEXHUYECKHUM 33JIaHueM
DKCcnepTHOE
HaOIt0/IeHUE U OI[CHKA
Ha 1abopaTopHO -
MPAKTUYECKUX 3aHATHUSX,
MIPU BBITIOJIHEHUH PadoT
o y4eOHOU U
MPOU3BOACTBEHHOMN
MPaKTUKaM

3amura OTYETOB 110
MPAKTUYECKUM U
nabopaTopHBIM paboTam
Nutepnperanus
pe3yIbTaToOB
HaOJIFOJEHNIT 3a

TSI TebHOCTHIO
oOydarorerocs B
nporecce OCBOCHHUS
o0Opa3oBaTenbHON
MIPOrPaMMBbI

OK 01. Beibupats cioco0sl
pelieHus 3ama4
npodeccroHanbHOM
JEATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIMU KOHTEKCTaM

[TonGop BapraHTOB
pelIeHNs] KOHKPETHOM
npodeccroHabHOI
3a/1a4d WU TPOOIEMBI

O1eHKa ITOJTHOTEI

MepevHs M01I00PaHHBIX
BapHaHTOB

OK 02. Ucnionb30BaThb

COBpPEMEHHBIE CPEICTBA MIOUCKA,
aHaIM3a ¥ HHTEPIIPETAINN
uHbOpMaLNH, U
UH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIs1 BBITTOJIHEHUS 32144

JleMoHCTpalusi HaBbIKOB
HCIIOIb30BaHUS
MH(pOPMaIMOHHBIX
MOPTAJIOB B CETU
HNuTepHer, BKIOUas
odunHranbHbIe

O1eHKa ITOJTHOTEI

nepevHs Mo J00paHHBIX
BapUaHTOB

B X0A€ OLICHUBAHUA MOTYT OBITH YYTCHBI IMYHOCTHBIC PE3YJIbTATHI.




npodeCcCuOHATBHON
JESTEeTbHOCTH

nH(pOpPMaIMOHHO-
MIPAaBOBBIC TIOPTAJIBI

OK 03. IlmanupoBats u
peann30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPHHUMATEIBCKYIO
TEATEIbHOCTD B
npodeccuoHanbHOH chepe,
UCTIOJIB30BATh 3HAHUS 110
NIPaBOBOW U (PMHAHCOBOM
I'PaMOTHOCTH B Pa3JIUYHBIX

JKU3HCHHBIX CUTYalluAgX

JleMOHCTpanus uHTEpeca K
BBIOpPaHHOM
CHEIMATbHOCTH, K
MHHOBAI[MOHHBIM
TEXHOJIOTHUSIM B 00JIaCTH
npodeCcCuoHATBHON
JeSTebHOCTH

VYuactue B

MEPOMPUITHIX
(onuMmnManbl, KOHKYPChI
po¢eCCHOHAIBHOTO
MacTepCTBa, CTAXKHUPOBKHU
U Jp.), TPOBOJUMBIX KaK
00pa3oBaTeNbHBIM
3aBelleHuEM, TaK U
BEIyLTUMU
MPeaNPUATHIMHI OTPACIU

OK 04. 5ddextuHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUICKTHBE ¥ KOMaH/Ie

JleMOHCTpUPOBATh HABBIKU
MEXITMYHOCTHOTO
00IIIeHNs ¢ COOII0IEHIEM
OOIIETTPUHATHIX TPABHII CO
CBEPCTHHUKAMH B
o0pa3zoBaTeNnbHOU TPyIIIIE,
C MpenoiaBaTeIsiMi BO
BpeMs 00yueHwusl, ¢
PYKOBOIUTENSIMU
MMPOU3BOACTBEHHOMN
MIPAKTUKU

DKcnepTHOE
HaOJII0IcHUE
MOBEJICHYECKUX HABBEIKOB
B X0/ 00y4YeHUS

OK 05. OcyiecTBiATh yCTHYIO
Y IMCHbMEHHYI0 KOMMYHHKAIIHIO
Ha rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit deneparnuu ¢
y4eToM 0COOEHHOCTEH
COIIMAJBHOTO Y KYJIBTYPHOTO
KOHTEKCTa

JleMOHCTpanusi HaBbIKOB
rpaMOTHOM YCTHOU U
IIACbMEHHOU pe4yn

DKCnepTHOE
HaOJIIOJeHE HABLIKOB
YCTHOTO ¥ TUCHMEHHOTO
0OIIIEHNS B X0JIe
oOyueHus




OK 06. ITposaBasTh rpaxaaHCKoO-
MaTPUOTHYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE
ITOBEJICHUE HA OCHOBE
TPAAUIIUOHHBIX POCCUMCKUX
JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIC C

dopMUpPOBAHHE YYBCTBA
MaTpUOTH3MA,
IPa’KJaHCTBEHHOCTH,
YBKEHUS K TTaMSATH
3amUTHUKOB OTeuecTBa B
noasuram ['epoes
OrteuecTBa, 3aKOHY U

VYuactue B

MEpPONPUATHIX
MIaTPUOTHYECKOU
HalpaBJIEHHOCTH, B
IIPOBEEHUH BOEHHO-
CIIOPTUBHBIX HID;
ydacTue B Iporpammax

YUYE€TOM rapMOHHU3alluA IIPpaBOIIOPAAKY, YCTIOBEKY aHTHKoppynHHOHHOﬁ
MEXKHAIIWMOHAJIBHBIX U Tpyaa U CTapuICMy HaIpaBICHHOCTHU
MEKPEJTUTHO3HBIX OTHOIIEHUM, IMOKOJICHHUIO;
MPUMEHATHh CTAHIAPTHI
AHTUKOPPYIILIMOHHOTO B3aUMHOTI'O YBaXKEHUS,
IMOBEACHMS OEepeKHOTO OTHOIIECHUS K

KYJIbTYPHOMY HacJICIUIO U

TpaauLUsIM

MHOTOHAIIMOHAJILHOTO

Hapopa Poccuiickoii

denepauuu;

HETEPIUMOCTH K

KOPPYIMLUHUOHHBIM

MPOSIBJICHUSIM
OK 07. ConeiicTBOBaTh dopmMupoBaHUe DKcnepTHOE
COXPAHEHUIO OKPYKAIOLIEH OepeXKHOTO OTHOIICHUS K | HAOIOIeHUE

Cpelbl, pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
W3MCHEHUH KJIMMAaTa, IIPHHIHIIGI
Oepe>KIIMBOTO MPOU3BO/ICTBA,

3¢ pexTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHUTYALUSIX

MPUPOJE U OKPYKArOIIEH
cpene

JEMOHCTPAIINY HAaBBIKOB
COOJIIOICHHSI TTPABHIT
9KOJIOTUYECKON
0€30MMacCHOCTH B BEICHUU
npo¢eCcCuOHATBHON
JeSITeNbHOCTH,
(hopMHUpOBaHKE HABBIKOB
3¢ PEeKTUBHBIX ACUCTBUI
B UpE3BbIYaHbBIX
CUTYaIHUsIX

OK 08. Ucnonb3oBath cpeacTBa
¢bu3nYecKoil KyIbTypbl IS
COXPAHEHHUS U YKPEIUICHUS
3JI0POBbS B IIpoIiecce
npo¢eCcCuOHATBHON
NEeSTebHOCTH U TIOIICPKAHUS
HEOOXOMMOTO YPOBHS
¢bu3nyecKoil MoAroTOBIEHHOCTH

dopmMupoBaHUe
OepeXKHOTO OTHOIICHUS K
3/10pPOBBIO

VYuyacrtue B CIOPTUBHBIX
MEPOIPUATHAX,
MIPOBOTUMBIX
o0pa3oBaTeNbHBIM
YUPEIKACHUEM; BEIICHHEC
3I0pOBOTO 00pa3a KU3HU

OK 09. ITons3oBaThCst
npo¢eCcCuOHATBHON
JOKYMEHTalMen Ha
roCy/1lapCTBEHHOM U
MHOCTPaHHOM SI3bIKax

JleMOHCTpanysi yMEHUs
COCTaBJISATh TEKCTBI
JTOKYMEHTOB,
OTHOCSIINXCS K
npodeccroHabHOM
NesTeNbHOCTH, Ha
rOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaxX

DKcrepTHasi OLEHKa
COOJTIOICHUSI TIPABIIT
COCTaBJICHHS
JTOKYMEHTOB




CBEJEHUA
00 aganTauum padovei NporpaMMsbl JJisi HHBAJIUI0B M 00y4aI0IIUXCS
€ OTPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Pabouass mnporpamma mnpodecCHOHATBLHOTO MOIYJS aJalTUpPOBaHAa [JIsl OpraHU3aluu
06pa30BaTeJ'H>HOFO nmponecca ajid HMHBAJIN 0B u CTYACHTOB, HMCIOIUX  OTPaHUYCHHBIC
BO3MOKHOCTH 370pOBbs (nmaiee — OB3) B wactu BeIOOpa (opMm, METOMOB M MEIArOTHYECKUX
TEXHOJIOTH.

Ananranus pabodeil mporpaMMbl poBeieHa ¢ yaetoM TpedoBanuii @3 Ne 273—-D3, ct. 79,
nucbMa MunoOpaayku P® ot 03.08.2014 r. Ne 06-281 «TpebGoBanusi K OpraHu3aluu
oOpasoBarenbHOrO mporecca st oOydeHuss maBamnoB u jguin ¢ OB3 B 10O, B TOM uucie
OCHAIIICHHOCTH 00pa30BaTeIbHOI0 MPOIECCa», a TaKXKE METOAUYECKUMHU PEKOMEHIAMSIMH I10
pazpaboTke M  peamu3aludd  aJaNTUPOBAHHBIX  00pa30BaTENbHBIX  MPOrPaMM  CPEIHEro
npodeccuonanbHoro obOpazoBanus oT 22.04.2015 1. Ne 06-830 BH. ApanTamus pabodeit
porpaMMbl MPOBEJEHA JJII WHBAIMIOB W oOydamommuxcs ¢ OB3, umeromux crienyromme
0COOCHHOCTH: HapyILIEHHE PEUH; HApYIICHHE CIyXa; HapyIIeHHE OMOPHO-/IBUTATEILHOTO afmapara,
B T.4. JAUII;, mapymenus GyHKIMA W CHCTEM OpraHu3Ma, HE MPEMSITCTBYIOIIMX OOYYEHHUIO II0
CIICIINAJIbBHOCTH.

3agauu agantanuu padouyel NporpaMmaI:

1) ¢opmupoBaHre HWHIWBUAYyaIbHOW 00pPa30BAaTEIBLHOW TPACKTOPHHM I HWHBAIHIOB M
obyuatomuxcs ¢ OB3;

2) CcO3JaHue YCJOBHH, CIHOCOOCTBYIOUIMX COIMANIBHOW ajganTalMyd Uil WHBAIHIOB U
obyuatomuxcsi ¢ OB3 B yuebHo# Tpyme;

3) TOBBINIEHUE YPOBHS JOCTYIIHOCTH IMOJYYEHHs HWHPOpPMAIMU Ui WHBAIUAOB U
obyuatomuxcs ¢ OB3;

4) dopMupoBaHHE MOTHBAIlMH K OOYYEHHIO Ha OCHOBE NPHUMEHCHHS COBPEMEHHBIX

IIeaaroru4yeCKux TEXHOJOTHUH.

@opMbI, METObI M TEXHOJIOTHHU AJANITAIINH padoueil mporpamMMbl

AnanTanuoHHbIe (POPMbI M1 METO/bI:

— HamIAgHas onopa B 00y4eHUH;

— aJropuTMBI B 00Y4YEHUH;

— KOMMEHTHPOBAHHOE YIIPABIICHUE;

— moaTanHoe (OPMHUPOBAHNE YMCTBEHHBIX ACHCTBUH;

— omepexarolee KOHCYJIbTHPOBAaHUE 110 TPYAHBIM TEMaM;
— WUTHOPHPOBAHUE HETATHUBHBIX IMOCTYIIKOB;

— 3a/laHus C HApaCTAIOLIEH CTENEHbIO TPYAHOCTH;

— CMeEHa BUJOB JICSITEIbHOCTH;

— I03TalHasl IOMOIIb Ne/1arora;

— muddepeHumpoBanHbie GOpPMBI 3aTaHUI;

— yepenoBaHue (opM opraHuzanMK y4eOHOH [eATeNbHOCTH (MHAMBHUIyalbHas, MapHasd,
IpynmnoBas);

— HCHOJIB30BAaHUC  CHCHUAJIBHBIX  TCXHUYCCKUX  CPpCACTB MpUCMaA-TICPCAAYN y‘I€6HOﬁ
I/IH(bOpMaI_[I/II/I KOJUICKTUBHOT'O U MHAWBUAYAJIbHOI'O ITOJB30BaHUA;

— WCIIONIb30BAHUE CIICHUATBHBIX TUIAKTHUYECKHX MAaTEPUaJIOB, TEYATHBIX M AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECYpcoB B (OpMax, aJaNTHPOBAHHBIX K OOYYEHUIO WHBAIHMIOB H



obOyuaroruxcs ¢ OB3;

— TPOBEACHHE TPYIIOBBIX U MHANBUIYaTbHBIX KOHCYJIbTAIUH.
Ilemaroruyeckne TEXHOJOIMH, O0ecHeYMBAONINEe AJANTANMI O00Pa30BaATEJIbHOIO
npouecca J1Jis HHBAJIUA0B U o0yyawmmxcs ¢ OB3:

— 370pOBBbecOeperarolue TeXHOIOTHH;
— TEXHOJIOTUHU MPOTrPaMMHUPOBAHHOTO 00Y4EHUS;

—  HMH(OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUH;



— TCEXHOJJOI'MU AUCTAaHIITMOHHOI'O O6yLICHI/I5[;

— TEXHOJIOTHH YPOBHEBOU nuddepeHImaimm.



	«ПМ.03 Эксплуатация объектов сетевой инфраструктуры»
	1.3 Количество часов, отводимое на освоение профессионального модуля
	Для реализации программы профессионального модуля должны быть предусмотрены следующие специальные помещения:
	Информационное обеспечение реализации программы
	3.1.1. Основные печатные издания
	3.1.2. Основные электронные издания
	об адаптации рабочей программы для инвалидов и обучающихся с ограниченными возможностями здоровья
	Задачи адаптации рабочей программы:
	Формы, методы и технологии адаптации рабочей программы Адаптационные формы и методы:
	Педагогические технологии, обеспечивающие адаптацию образовательного процесса для инвалидов и обучающихся с ОВЗ:

